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AUTOMATIC TRANSMISSION FOR VEHICLE 



I 0001 ! This application is the TT S. National Stage of PCT/JP2004/13251 , filed 
September 10, 2004, which claims p rior ity from JP2004- 122271 . filed April 16. 2004 , the 
disclosures of which are incorporated h erein in their entireties hv reference thereto 

B ACKGROI TNT) 

- [0002] The present invention relates to an automatic transmission on board a 
vehicle-, and more specifically, relator, te fee pteeeaent eeflstrttetien uf a n auto mat ic 
transmission that can shift multiple speeds by being capable of transmitting of reduced speed 
rotation to at least two of the rotation elements of a planetary gear sot, and b e ing capable o f 
transmitting tho input rotation to at least ono thereof. 

[0003] In recent years, automatic transmissions on board vehicles and so fo rt h with 

multiple speed shifts have been demanded from require ts sueh as impr o v e m ent- m fuul 

consumption, in order to improve fuel con s umption, for examp le Such an automatic 
transmission has been proposed that compri s es comprises m a speed reduction planetary 
gear that can output reduced speed-fetetie a rotation, wherein input rotation that is input to an 
input shaft has a reduced speed, and £2)_a planetary gear unit that has multiple rotation 
elements, and elements. The planetary p ear unit ig constructed so as to be capable of 
inputting the reduced speed rotation from the speed reduction planetary gear to the rotation 
element e#4hi S -ofthe_planetary gear unit via a clutch and so forth, and is therefore capable of 
multiple speed shifting (for example, see Japanese Unexamined Patent Application 
Publication No. 2001-182785). 

[0004] In order to construct an automatic transmission that is capable of the above- 
described multiple speed shifting, providing multiple clutches is necessary in order to change 
the transmitting transmission p ath that inputs the rotation into the various rotation elements of 
the planetary gear unit. However, depending on the placement location of these clutches, ef 
the various linking members that link these clutches and the various rotation elements of the 
planetary gear unit, the linking member which requires a large torque may rotate athighata 
high rotation due to the speed shifting (greatly accelerated rotation as to the input rotation). 
In this instance, the linking member regarding whi c h - m ember, through which a large torque 
may be transmitted and also the rotation thereof is a high rotation, requires a high level of 
strength, but when thi , rigidity. However , because fee ^Hn r mrmhrr requiring a high lev d 
ef^engfe-is placed on the outer circumferential side, the linking member must be made 
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larger so as to secure the strength of such a linking member. Therefore, not only does this 
become a hindrance to making the linking member lightweight, but the inertia force according 
to the increased diameter and increased weight also increases, and in othor words i ncreases. 
Thisprevents improvements to weight saving and controllability in the automatic 
transmission. 

[0005] Further, the hydraulic servos of these multiple clutches require an oil line to 
be provided between the members that rotate relatively, so as to be supplied with hydraulic 
oil, and sealing rings that seal between these members that rotate relatively need to be 
provided, but provided. However, when a large number of sealing rings are provided, sliding 
resistance is generated between these members that rotate relatively, and thcro ia relatively. 
There is thus the disadvantage of poorer efficiency of the automatic transmission and reduced 
controllability thereof. 

SUMMARY 

[0006] Accordingly, a first object of the present invention is to provido thus 
provides an automobile automatic transmission that is capable of multiple speed shifting, 
while being made lightweight and improving the controllability. 

[0007] Further, a second object of the present invention is to provido p rovides an I 
automobile automatic transmission that is capable of multiple speed shifting, while being * 
capable of having a reduced number of sealing rings. 

[0008] The present invention thus provides a vehicle automatic transmission with a 
planetary gear that reduces a speed of an input rotation o f an input shaft and outputs a reduced 
speed rotation; at least two clutches that a re capable of transmitting the reduced sneeri 
rotation that passes through the planeta r y gear: a planetary gear set having at least two 
rotation elements, wherein each rotation element can transmit the reduced speed rotation 
transmitted by the clutches; and an input transmitting d u tch that is capable of transmitting the 
input rotation into one of t he at least two rotation elements, wherein a hydraulic servo nfthe 
input transmitting clutch is disposed betwee n the planetary gear set and the planetary gear in 
an axial direction; at least one hydraulic s ervo of the dutches is disposed on a side op posite 
in the axial direction, from the planetary g ear set as to the hydraulic servo of the inp ut 
transmitting clutch; the i nput shaft a n d at l east one of the rotation eleme nts are linked via the 
input transmitting clutch, and an outer circumferential siH e linking path that passes through an 
outer circumferential side of at least o ne o f th e clutches: and at least one of the clutches and at 
least one of the two rotation elements of th e planetary gear set are linked via an inner 
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circumferential side linking pat h th at p a s ses through an inner circumferential side of the inp nt 
transmitting clutch, re lnti ng to claim 1 (s cu Fig. 1, for example), is an automobile automati c 
transmission (l)for achieving multiple spoods comprising: a speed reduction planotaiy g coi 
(DP) that reduces speed of and outputs tho input rntntinn nf thn ;, T „t n hnft (12 ) ; at l c a - t m - 0 
speed reduction transmitting clutches (C 1, C 3, for example) that are capable of transmitting 
the reduced speed rotation that pass through tho aforementioned speed reduction planota i y 
gear (DP); a planetary gear sot rPIFl rnmprininp it in-w two rnt ntinn rlrr n c nt: (22, 23, f ui 
example) wherein each can trnnr.mit thn mrW-H speed r rtntinn by t here ;pcc d x ud uU iui i 
transmitting clutchcs(C 1. C 3. for o^-mpln^ n.H i^t trnrnm itti n g c lu tc h (C 1, f ui 
example) that is capablo of transmitting tho input rnt-ti-n intn „ f tnr . nf a rcm c ntionc d at 
least two rotation elements (S2, for oxomplo), wherein a hydraulic sorvo (50) of tlio 
aforementioned input transmitting clutch (C 1, for example) is configured between tho axial 
direction of tho aforementioned planetary gear sot (PU) and the aforemention e d speed 
reduction planetary gear (DP); 

— and wherein at teast nn- nf thn hy&atfee serves (20, 10) of tho 

aforementioned roducod speed transmitting clutcho- (fnr example G 3 5 G ? ) i = p l a ced on tho 
side opposite in tho axial direction from thn afefemeHtieaed pte a e t aty gear re t (TU) ol L u fee 
hydraulic serve (50^ of tho afegeaaeatieaed inpttt tefflsaBt aag r l u tr h (f o r examp le C 1), 

f 000 ^ — and whoroin tho afni-nn-nntinn-n 1 tr, r „ t -hnft ( 1 ?) n n d nt I car t o a u uf fee 

aforementioned rotation cleme n t (for example S3, S3) arc link e d vi r . tho afo r cm u itioncd input 

transmitting clutch (for example C and has M n„tnr -; r f-m ti n l ndc Uniting pat h ( fet 

example 1 10, 52) which passes through the outer circumferential side of at least one of th o 
aforementioned two roduned -pnnrl tr-nnm,-t*; nj: r i 1l tPn ( f n r nTfn mp i c c i, c 3 ) , 

— and whoroin at least one of tho aforementioned two roducod spood 

transmitting clutches (for examp le C 1, C 3) and nt least one of th n tw o r n t i tion e W ats (f ui 
example, S2, S3) of tho aforementioned planetary gear sot (PU) are United via an i m i ux 
circumferential sido linking path (for example 101, 102) whi ch , p n- coo through th e iun u 
circumferential side of the aforomontinnnH input feaasmttag rlutr h (f o r examp le C 1). 

[00U] Tbua > 1:310 members which link tho various clutches n nd the various l uim i ui i 

elements of tho planotary gear sot can bo prevented from clashing, while the oute r 
circumferential sido linking path which rotates duo to tho input rotation (in other words, tho 
transmitting torque is smaller than at tho inner circumforcntial sido linlcing path, and docs not 
n ccolorato rotation) can bo placed on tho outer circumforcntial oide, and a large transmitting 



torqu o is input, and the inner circumferential side linking path which has tho capability uf 
greatly accolorating rotation can ho plnmrt nn fee i™,™- "rmmfcrential cidc. Thu^, the 
variouo linking members which link these HutrW ™* *u„ vn ri mr , moti o n d e m e nt i u f ll iu 
plan e tary gear set can b e made relatively thin and a lighter weight item can bo dosigncd, and 
weight reduction and improved controllability of tho vehicle automatic transmission can b e 
d e signed; 

f 00 *^ — Further, oinco tho outor circumforcntial aide linlcing path which rotatca by tho 
input rotation can bo placed on tho nntn.r Hrmrr . fnrn^ni nn inn i l t r n t n ti o n CQ U n t s e as &{ 
which dotocts tho number of input rotations can bo easily affixod. - 

f 004 ^ — Tho prooont invention relating tn rlnim n (m, T?j c j for c:camp i c ) ; j- ^ 

automobile automatic transmission (l)for achieving multiple speeds comprising: a sp ee d 
roduction planetary gear (DP) that roducoa opood of and outputs the input rotation of tho input 
shaft (12); at least two apood reduction transmitting r.lntrW (r i r ? for c : L3Illp i 0 ) ^ 
capable of transmitting tho reducod apood rotation that pass through tho aforementioned ape e d 



reduction planetary gear (DI>); a planetary gear sot (PU) comprising at least two rotation 
elements (S2, S3, for oxamplo) whoroin oach can rrnnrmit thn reduced T ™d r o tation by thece 



speed roduction transmitting clutchcs(C 1, C 3, f o r oxamplo); and n n inp ut tra iwi ii u ing dutc h 
(C 4, for oxamplo) that is capable of transmitting tho input rotation into ono of the 
aforomontionod at least two rotation nlnmnntn (g£ fn. ^ ff1m r1 r ) v r hc r c in a h ydi aulk 



s e rvo 



(50) of tho aforomontionod input transmitting clutch (C 1, for oxamplo) is coufigurod between 
th e axial direction of tho aforomontionod planetary gear sot (PU) and tho aforementi o ned 
sp e ed roduction planetary g e ar (DP); - 

imi4 ^ — and whor o in the support wall (120) that is fixed to a case (4) is placed 

between tho axial diroction of tho hydraulic servo (50) of tho aforomontionod input 
transmitting clutch ffor oxamplo C 11 nnH thn nfn^ — r i nr irtn r . , . £ c ax - a (pTJ)> 

[° 015 ] — and whoroin tho hydraulic oil in nnpplind tn thr* h y * r ™i^ n Pr/0 ( 50) of tho 

aforomontionod input transmitting clutch rfnr mmmpln r 1) ^ nn n n 1 i n c ( c 51) p rov IduJ uu 
th e aforom e ntionod support wall (120). 

[001 6] Thuo, hydraulic oil j 0 supplied from the oil lino provided on tho support wall 
on tho hydraulic sorvo of the input transmitting clutch, and theroforo, compared to tho oao o 
whoroin hydraulic oil is supplied from tho input shaft via mombors such as the second linlcing 
member and tho third linlcing mombor, for example, tho number of sealing rings can bo 
reduced. Thus, by reducing tho sliding resistance by tho sealing rings, efficiency 



improvem e nts in tho vehicle automatic transmieaion, reduced hydraulic oil loaldng from th o 
aoaling ringa, and preventing reduced controllability can bo enabled. 

[0017] — The proaont invention relating to claim 3 (for example, aoo Fig. 1) is a 

vehicle automatic transmission (1) according to claim 2, which comprises at leapt one of the 
hydraulic servos (20. IQ'l of tho nfornmnntinnnH reduced ipppd r rn mmit t ing ehrtehe s (for 
e xamplo, C 1, C 3) on tho side opposite nf rhn nfnrnmnntinnnH r lnn"tnr/gcar -ct (TU) in the 
axial direction as to tho hydraulic servo (50) of tho aforomontionod input tranamitting clutch 
(for e xamplo, C 4 ); 

10018] — and has an outor nirnimfnrnntinl nHn linking pn t h (f o r e xampl e , 1 1 0, 52) 

which passes through tho outor oircumforontial sido of at least one of the aforementioned tw o 
reduced spood tranamitting clutchoa (for examplo, C 1, C 3) whoroin tho aforementioned 
input shaft (12) and at least ono of tho two aforomontionod rotation elements (for example, 
S2, S3) are linkod via tho aforementioned input trmrmitti^ ni,, t ^ n (f or ex a mplo, C 1); and 

( 0019 J — at least ono of the nforpmnntinnnH t^m rHiirr rl ippp ( j transmitting clut ri im 

(for examplo, C 1. C 3) and at least nnn nf thn tnm rntntinr, n^mm^ (f n r 0 :c airi pi 0 > gg. ^3) 0 f 
the aforomontionod planetary gear sot (PU) arc linked via tho inner circumferential sid o 
linking path (for example 101, 102) which passes through tho inner circumferential side o f th e 
afor e m e ntioned input transmitting clutch (for oxamplo C 4 ). 

[° 03 °J — Thua, tho number of aoaling rings can bo reduced, while tho members which 

link the various clutchoa and the vnrinim rntntinn nWn^ n f f n P p i nn ct ary £ c ar - o t c an bu 
pr e vontod from clashing, whilo tho outor circumforontial sido linlcing path which rotates by 
the input rotation can bo placed on tho outor circumferential sido, and a largo tranamitting 
torque is input, and tho innor oircumforontial side linking path which has tho capability of 
greatly accelerating rotation can bo placed on tho inner circumferential sido, and tho various 
linlcing members which link those clutohos and tho various rotation olomonts of tho planetary 
g e ar s o t can bo mado relatively thin and a lighter weight item can bo designed. Thus, by 
d e creasing tho sliding resistance by tho scaling rings, efficiency improvements in tho vohiolo 
automatic transmission, reduced hydraulic nil 1onlrir. g frnm th n mni, nc md prcvontmg 

reduced controllability is enabled, and weight reduction and improved controllability of tho 
v e hicle automatic tranamiaaion can bo d e signed. 

1° 021 ] — The proaont invention relating to claim 1 (for oxamplo, aoo Fig. 1) ia an 

automatic tranomission (1) according to Claims 1 through 3, whoroin tho aforementioned 
input transmitting clutch (for oxamplo C 1) is linked to one (S2) of tho two rotation olomcnto 
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of the aforementioned plan e tary gear sot (PU), via at loast ono portion of tho aforementioned 
inn e r circumf e r e ntial side linking path (for example 101). 

[° Q22 1 — Thus, th o input rotation from tho input transmitting clutch and th o reduced 

speed rotation from one of tho reduced opood transmitting clutches can share use of tho 
member so as to mak e one of tho two rotation elements of tho planetary gear set to bo capable 
of transmitting. Thus, tho number of parts can bo reduced, and weight reduction and reduced 
s iz e of the vehicle automatic transmission can be designed. 

[0023] — Tho present invention relating to claim 5 (for example, see Fig. 1) is a 

vehicle automatic transmission (1) according to tho first, third or fourth Claims, wh e rein tho 
aforem o ntion o d spc o d r e duction planetary g e ar (DP) compris e s a fixed rotation olomcnt (SI) 
wherein the rotation is fixed, and an input rotation e lement (CR1) that is constantly linked to 
the afor o mentionod input shaft (12), and a reduced speed rotation olomont (Rl) that outputs 
the aforem e ntioned r e duc e d sp e ed rotation; 

[° 024 1 — and whoroin th e aforemontion o d outer circumferential side linking path (1 40) 

is formed of a path which links to tho aforementioned input shaft (12) via tho afor e mentioned 
input rotation elem e nt (CR1); 

[° 025 ] — and whoroin th o hydraulic servo (50) of tho aforomentionod input 

transmitting clutch (C 4, for oxamplo) further comprises a clutch drum (52) that is open in tho 
direction of tho afor e m e ntioned spood r e duction planetary gear (DP) and tho outor 
circumferential side thereof is linked to tho aforomentionod outor circumferential side linking 
path (110), and a piston member (53) that press e s a friction plate (51) based on tho 
afor o mentionod hydraulic oil whoroin a hydraulic oil chamber (56) is formed between this 
clutch drum (52). 

I 0026 ! — Thus, tho clutch drum of tho hydraulic servo of tho input transmitting clutch 

is op e n toward tho reduced spood plan e tary gear sido, and thoroforo tho member which 
outputs th o rotation of tho input transmitting clutch and tho member which constructs tho 
outer circumfer e ntial side linking path can be prevented from clashing. 

[° 027 ] — The present invention relating to claim 6 (soo Fig. 1, for oxamplo), is tho 

automobile automatic transmission (1) according to Claims 1, 3, 1, or 5 whoroin; 

[0028] — th e aforomentionod two spood reduction transmitting clutches aro a first 

clutch (C 1) and a third clutch (C 3); tho aforomentionod input transmitting clutch is a fourth 
clutch (C 1); tho aforomentionod planetary gear sot (PU) comprises a first rotation olomont 
(S2) and a second rotation olomont (S3) and a third rotation ol o mont (CR2) and a fourth 
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rotation e lem e nt (R3) that ar e four rotation elements including th e aforementioned two 
rotation e lem e nts; 

[0029] — and wh o r o in the aforementioned first rotation clement (S2) is capable of 

transmitting the aforementioned input rotation from the aforementioned fourth clutch (C 1), 
and th e aforemention e d r e duc e d speed rotation is capabl e of transmitting from tho 
aforem e ntioned third clutch (C 3), and th e rotation thereof is capable of being fixed by a first 
r e taining means (B 1); 

[0030] — and wherein the aforem e ntion e d second rotation element (S3) is capabl e of 

transmitting the afor e m e ntioned reduced sp ee d rotation from tho aforem e ntion e d first clutch 

[0031] — and whoroin tho aforementioned third rotation element (CR2) is capable of 

the aforementioned input rotation transmitting from the second clutch (C 2), and is capable of 
th e rotation being fixed by th e s e cond r e taining means (B 2, F 1); 

[0032] — and whoroin th e aforem e ntioned fourth rotation e lement (R3) is linked to an 

output member (15, 150). 

[0033] — Thus, tho input rotation from tho fourth clutch and tho reduc e d speed 

rotation from th o third clutch can share us e of the member so as to bo capable of transmitting 
to th e first rotation element. Thus, tho numb e r of parts can bo r e duced, and a light weight and 
compact vehicle automatic transmission can bo dosig aedr 

[0034] — Tho pres e nt invention relating to claim 7 (for example, seo Fig. 1) is a 

vehicle automatic transmission (1) according to tho sixth Claim, which comprises the 
aforementioned first and third clutches (C 1, C 3) on tho side opposite of tho aforomcntioncd 
plan e tary gear sot (PU) in tho axial direction as to tho hydraulic servo (50) of tho 
afor e mentioned fourth clutch (C 4 ); 

[0035] — th e aforem e ntioned outer circumf e r e ntial sid e linking path (1 4 0) comprises a 

first linking m e mb e r which pass e s through the outer circumferential side of the 
aforementioned first and third clutches (C 1, C 3) and links tho aforementioned input shaft 
(12) and the aforementioned fourth clutch (C 1); and 

[0036] — th e aforom e ntion e d inner circumferential sid e linking member comprises 

[0037] — a second linking member (101) which links tho aforementioned third clutch 

(C 3) and the aforementioned first rotation element (S2), and a third linking member (102) 
which links tho aforementioned first clutch (C 1) and tho aforementioned second rotation 
e l e ment (S3). 



[0038] — Thus, the second linking member and tho third linking member whoroin a 

largo torquo is input, and which arc capable of greatly accelerating rotation can b o placed on 
the innor circumf e rential oido together, and inertia can bo roducod. Thug, weight r e duction 
and improv e d controllability of tho vehicle automatic transmission can bo doaignod. 

[° 039 1 — The present invention relating to claim 8 (for oxamplc, see Fig. 1) is a 

vehicl e automatic transmission (1) according to tho seventh Claim, whoroin tliu 
aforemontionod fourth clutch (C ^ in linlrnH tn fee a*eranentiened fi r st ro t a ti o n c l e ment (22) 
via the aforomontion e d oocond linking member (101) : 

[° 04 °] — Thus, tho input rotation from the fourth clutch and tho roducod speed 

rotation from tho third clutch can sharo use of tho second linking member so as to bo capable 
of transmitting to tho first rotation element Th.ir thn n„™i^ r nf rn r h rf m b o r c du cc d; ^ a 
light woight and compact vohiclo automatic transmission can be designed. 

f 0041 ! — The present invention relating to claim 0 (for oxamplo, see Fig. 1) is a 

vohiclo automatic transmission (1) in tho range of tho seventh or eighth Claim, whoroin the 
aforementioned first retaining moans (D 1) is linked to the aforemontionod second linking 
member (101) via a hub member (156) that passes between tho axial diroction of tho 
aforem e ntioned fourth clutch (C 4) nnr1 thn nfn m mnntin n nj pln n c ta ry gear c o t (TIT). 

l 0042 l — Thus, tho first retaining mmnr in fefeed te fee Tunn e l l i nlzing m e mb er vi a 

tho hub mombor which passes between tho axial direction of tho fourth clutch and tho 
planotary gear set, and therefore tho rotation of tho first rotation olemont of tho planetary gear 
s e t can bo mado capable of being fixed, and tho first linking mombor and tho hub mombor can 
b e pr e vented from clashing. 

I 0043 ] — The present invention relating to claim 10 (for example, see Fig. 1) is a 

vehicle automatic transmission (1) according to tho seventh or eighth Claim, where i n fee 
clutch drum (52) of tho aforemontionod fourth clutch (C 1) is linked to the aforementioned 
second linking mombor (101), and tho clutch drum (52) of this fourth clutch (C 1) is mad e 
capable of retaining by tho aforomontionod first retaining moans (D 1). 

I 00i1 l — Thus, a mombor for linking tho second linking membor and tho first 

r e taining means bocomos unnooon.nnnr nnH retfaetien a fee mi m nrr of p a rt : of fee v ch itlu 
automatic transmission and reduction in wni g ht tw™f in enabled Furt h er, tho input rotation 
from tho fourth clutch and tho reduced speed rotation from tho third clutch can bo used 
togeth e r so as to reduce tho woight of tho second linking mombor which is capable of 



transmitting to th e first rotation olemont, and thus, controllability of tho vehicle automatic 
transmission can b e improvocU 

I 0045 ) — Tho present invontion relating to claim 1 1 (for example, se e Fig. 1) is a 

vehicle automatic transmission (1) according to one of tho seventh through tonth Claims, 
whoroin tho hydraulic servo (10) of the aforementioned third clutch (C 3) is configured 
betw ee n tho axial direction of tho nfnrnmnntinnnrl npnaH reduetien p la ne t ary g e ar (DP) and tho 
hydraulic sorvo (50) of the afor e mentioned fourth clutch (C 4 ); 

[° Q46 I — and whoroin tho hydraulic oil is supplied to tho hydraulic oorvo (10) of the 

aforementioned third chitch (C *n inn thn nil Unn (e44>^fev44ed o n th e afor e m e ntioned 
support wall (120). 

[0017] Thus, tho hydraulic servo of tho third clutch is placed between tho axial 

direction of tho reduced speed plnnntnry C mr onH th r. hyrfr ni iii r inrYn 0 f th c f ourm c i utc h, and 
th e refore the hydraulic sorvo of tho third clutch and tho hydraulic sorvo of tho fourth clutch 
can bo placed in close proximity to each othor, and th o member (particularly thc mombor for 
the purpose of linking from tho third clutch to tho second linking member) which transmits a 
r e lativ e ly largo torque which links the fourth clutch and tho third clutch can bo made short- 
Thus, reduced weight and improved controllability of tho vohiclo automatic transmission can 
be designed. Further, tho hydraulic oil is supplied to tho hydraulic sorvo of tho third dutch 
via an oil lino provided on tho support wall, and thoroforo tho number of scaling rings can bo 
r e duced compared to tho caso of supplying tho hydraulic oil via a mombor which relatively 
rotates from tho oil lino provided on tho boss unit extended on tho caso or tho input shaft, for 
examplo. Thus, improved officioncy and improved controllability of tho vohiclo automatic 
transmission can bo dosig eedr 

[0048] — Tho present invontion relating to claim 12 (for oxamplo, soo Fig. 1) is a 

v e hicle automatic transmission (1) according to tho eleventh Claim, wherein tho hydraulic 
servo (20) of tho aforomontioncd first clutch (C 1) is configured on tho sido opposite from tho 
hydraulic sorvo (10) of tho aforomontionod third clutch (C 3) in tho axial direction as to tho 
aforomontioncd spood reduction planetary gear (DP), and on tho boss unit (3b) oxtondod from 
th e aforomontionod caso (1); 

f 00 49 J — and whoroin tho hydraulio oil is supplied to tho hydraulic servo of tho 

aforomontionod first clutch (C 1) from tho oil lino (o21) provided within tho aforomontionod 
boss unit (3b). 
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— f 005 ^ — Thus, tho hydraulic serve of the first clutch is placed on tho side opposite m 

the axial direction from tho hydraulic servo of the third clutch as to the reduced speed 
planetary gear and on tho boss unit which oxtonds from tho case, and tho hydraulic oil is 
supplied to tho hydraulic servo of tho first clutch from tho oil lino provided within tho boss 
unit, and thoroforo tho length of tho oil lino to tho hydraulic oil chamber can bo shorten e d and 
tho oil prossuro control response can bo improved compared to tho cage wherein tho hydraulic 
oil is supplied via tho input shaft. Particularly in the case of a clutch which engages wh e n the 
first clutch switches from a neutral range to a driving range, the response as to tho switching 
to tho driving state can bo improved. Further, tho first clutch is on tho side opposite in tho 
axial direction from the third and fourth clntr.hnn as tn thn mrWnj Tl?cd plan et ary £ C ar; that 
is to say, tho number of clutchor , plnrnri rm thn Wn jg rHn r r-ri, and providing a large 
numb e r of oil linos concontratod within tho boss unit can bo prevented, and tho area of the 
various oil linos within tho boss unit can bo sufficiently ensured, and therefore lino resistan ce 
of tho hydraulic oil can bo rcducod. Thus, the rosponso of tho hydraulic oil which is supplied 
to the first clutch can bo improved; 

[° 051 ] — Tho present invention relating to claim 13 (for example, soo Tig. 1) ii, a 

vehicle automatic transmission (1) according to tho twelfth Claim, tho hydraulic oorvo (30) of 
the aforomcntioncd second clutch (C 2) is configured on the side opposito from the 
aforomontionod speed reduction planetary gear (DP) in tho axial direction as to fee 
afor e m o ntionod planetary gear sot (PU). 

f 005 ^ — Thus, tho hydraulic sorvo of tho second clutch is placed on tho side op po se 

in the axial diroction from tho roduood spood planetary gear as to tho planotary gear sot, and 
thus can prevent providing a largo number of oil linos concontratod within tho boss unit oi e a 
th e support wall. 

1 0053 ^ — Tho present invontion relating to claim 1 1 (for example, see Tig. 5) ii , q 

vehicle automatic transmission (1) according to tho twelfth Claim, tho hydraulic sorvo (30) of 
the afor e m o ntionod second clutch (C 2) is configured between tho axial direction o f th e 
aforementioned planotary gear sot (PU) and tho aforomontionod speed reduction planota i y 
g e ar (DP) ; 

[° 054 J — Thus, tho hydraulic sorvo of tho second clutch io placed between tho axial 

direction of tho planotary goar sot and the roducad T nnH pl^ntn^, ^ nr nnd therefore in tho 
case of applying to a vohiclo which is an FR typo, for example, tho planotary gear sot and tho 
output mombor of the vehicle automatic transmission can bo closer togothor, and tho mombor 
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which links th o fourth rotation olomont which transmits a largo torque when at a relatively 
low speed and which has a high rotation at a relatively reverse spcod and tho output mombor 
can bo shortened, and a weight reduction can bo designed. Further, this planetary gear sot can 
bo closer to tho supporting unit of tho shaft wherein tho planetary gear gear set is placed, and 
the g e ar position can bo stabilized. 

— The prosont invention relating to claim 15 (for example, soo Fig. 5) is a 

vehicle automatic transmission (1) according to the fourteenth Claim, the hydraulic sorvo (30) 
of the aforementioned second clutch (C 2) is configured between the axial diroction of tho 
hydraulic servo (10) of tho aforementioned third clutch (C 3) and the aforementioned s pee d 
r e duction planetary g e ar (DP). 

[° 056 J — Thus, tho hydraulic sorvo of tho second clutch is placed botwoon tho axial 

direction of tho hydraulic sorvo of tho third clutch and tho spcod reduction planotary goar, and 
so can bo placed botwoon tho axial diroction of the planetary gear sot and tho speed reduction 
planetary gear. Therefore, tho second clutch which has a relatively small volumo can b o 
placed on tho inner circumferential sido of tho friction plato of tho third clutch, and so tho 
shaft length of tho automobilo automatio tmnnmir-Hnn eaa h» ^n n n n[? j Further, the memb er 
that inputs the input rotation into tho spcod reduction planotary goar and tho clutch drum of 
tho second clutch can bo mado in common and so tho shaft longth of the automobil o 
automatic transmission can bo short e ned. 

1° 057 1 — Tho prosont invontion relating to olaim 16 (for example, soo Fig. 6) is a 

vehicle automatio transmission (1) according to tho olovonth Claim, wherein tho hydraulic 
servo (20) of tho aforementioned first clutch (C 1) is configured between tho axial direction 
of tho aforcmontionod speed reduction planotary gear (DP) and tho hydraulic sorvo (10) of tho 
aforomontionod third clutch (C 3); and tho hydraulic oil is supplied to tho hydraulic servo (20) 
of tho aforomontionod first clutch (C 1) from tho oil lino (o21) provided within fli p 
afor e montionod input shaft (12). 

f 0058 ! — Thus, tho hydraulic sorvo of tho first clutch is placed between the axial 

dir e ction of tho roducod spood planotary goar and tho hydraulic sorvo of tho third clutch, and 
tho first clutch is limited in tho expansion of tho diamotor thoroof to tho outer circumforontial 
side bocauso tho first linking mombor panr.nr . thrmmh thn n„tn r nrn im fcrcntial cid o of the fir ct 
clutch, but tho first clutch is placed on tho input shaft, and thoroforo compared to placing tho 
first clutch on tho boss unit tho volumo of tho fimt rlntrh em *° aasared by becoming larg e 
in tho inner radial diroction. Further, tho hydraulic oil in supplied from tho input shaft via th e 
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s e aling rings, and thoroforo by the Dealing rings having a smaller diamotor, folding resistan ce 
can b o reduced, and tho efficiency of the automatic transmission can bo improved. 

fOQ59] — Tho present invention relating to claim 17 (for example, see Fig. 6) is a 

vehicle automatic transmission (1) according to tho sixteenth Claim, wherein tho hydraulic 
s e rvo (30) of tho aforomontionod second clutch (C 2) is configured on tho sid o opposite from 
the aforomontioncd speed reduction planetary gear (DP) in the axial direction as to flic 
afor e mentioned planetary g e ar sot (PU). 

[° 06 °1 — Thus, tho hydraulic aorvo of tho second clutch is placed on tho sido opposite 

from tho aforomontionod opood reduction planetary gear in tho axial direction as to tho 
planetary gear sot, and so a larco numhor nf nil 1iW y,n^ c pgevkted in n co nc entration v. ithin 
th e boss unit or on th e support wall can bo prevented. 

E0061 J — Tho present invnntinn minting tr> Hnim ] <3 (f or ex a mple, ccc Fig. 7) iz a 

vehicl e automatic transmission (1) according to tho sixteenth Claim, tho hydraulic sorvo (30) 
of tho aforementioned second clutch (C 2) is configured between tho axial direction of tho 
aforomontionod planetary gear sot (PU) and tho afor e montionod spood roduction planetary 
gear (DP). 

f° 062 l — Thus, tho hydraulic sorvo of tho second clutch is placed between tho axial 

direction of tho hydraulic sorvo of tho third clutch and tho spood roduction planetary gear, and 
so in tho case of using for an FR typo vohiclo, for example, can bo placed botwoon tho axial 
direction of tho planetary gear sot and tho spood reduction planetary gear. Thoroforo, tho 
second clutch which has a relatively small volume can bo placod on tho inner circumferential 
sido of tho friction plato of tho third clutch, and so tho shaft length of tho automobil e 
automatic transmission can bo shortened. Further, tho mombor that inputs tho input rotation 
into th o sp o od reduction planetary gear and tho clutch drum of tho socond clutch can be made 
in common and so tho shaft length of tho automobile automatic transmission can bo 
shortonod. 

[0963] — The prosont invention relating to claim 19 (for oxamplo, soo Fig. 7) is a 

v e hiclo automatic transmission (1) according to tho eighteenth Claim, tho hydraulic sorvo (30) 
of tho aforementioned second clutch (C 2) is configured between tho axial direction of tho 
hydraulic sorvo (10) of tho aforomontionod third clutch (C 3) and tho hydraulic sorvo (20) of 
th e aforem e ntioned first clutch (C 1). 

fGG64J — Thus, tho hydraulic sorvo of tho socond clutch is placod botwoon tho axial 

direction of tho hydraulic servo nf tho thirH nlntr-h ™h t h™ hyirnn lir irrv o o f the fir c t clut c h, 
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and oo can bo plac e d botwoon tho axial direction of the planetary gear got and tho spcod 
reduction plan e tary gear. Therefore, the accond clutch which hao a relatively small volumo 
can bo placed on tho inner circumferential aide of tho friction plato of tho third clutch, and oo 
tho ohaft length of tho automobile automatic tranamiaaion can bo □hortcnod. 

[0065] — Th e proaont invention relating to claim 20 (for example, see Fig. 8) ia a 

vehicle automatic tranamiooion (1) according to one of tho aovonth through tenth Claims, tho 
hydraulic servo (10) of tho aforementioned third clutch (C 3) io configured on tho aide 
opposite from th o hydraulic aorvo (50) of tho aforementioned fourth clutch (C 1) in tho axial 
direction as to tho aforomontionod spocd reduction planetary gear (DP), and on tho boao unit 
(3b) ext e nded from tho aforemention e d caso ( 4 ); 

[0066] and wherein the hydraulic oil is supplied to tho hydraulic aorvo (10)of the 

aforem e ntioned third clutch (C 3) via an oil line (dl) provided within tho aforomontionod 
boos unit (3b). 

[0067] — Thus, tho hydraulic aorvo of tho third clutch io placed on tho side oppooito 

from tho hydraulic aorvo of tho fourth clutch in tho axial direction ao to tho roducod opocd 
planetary gear, and on tho boos unit oxtnndnH frnm thn no™ ^ tn „ hydraulic oil is supplied 
to tho hydraulic sorvo of tho third clutch via tho oil lino provided within tho boao unit, and oo 
tho hydraulic oil pronrmro nnpplinH tn thn third r»i„tnh \ r ^npnhlr o f eng ag ing , w hile th e thir d 
clutch and tho oocond linking m e mber ar e capable of being linked. 

[0068] — Tho proaont invention relating to claim 21 (for example, aoo Fig. 8) io a 

vehicle automatic tranamiaaion (1) according to tho twentieth Claim, tho hydraulic aorvo (20) 
of tho aforomontionod first clutch (C 1) is configured botwoon tho axial direction of tho 
aforomontionod speed reduction planetary gear (DP) and tho hydraulic aorvo (50) of tho 
afor e mention e d fourth clutch (C 4 ); 

[0069] — and whoroin thn hyHrmilin nil ir supplied tn thr h y d r aul i c - o rvo (20) of tho 

aforomontionod first clutch (C 1) from tho oil lino (c21) providod within tho aforementioned 
input shaft (12). 

[0070] — Thus, tho hydraulic oorvo of tho first clutch io placed in between tho axial 

direction of tho opood reduction planetary gear and tho hydraulic oorvo of tho fourth clutch, 
th e hydraulic oil is suppliod to tho hydraulic sorvo of tho first clutch from tho oil lino providod 
within tho input shaft, so as to bo capable of engaging by tho hydraulic oil pressure supplied 
to tho firot clutch, and compared to tho caao wherein tho firat clutch io placed on tho aide 
oppooito of tho planetary gear oot in tho axial direction ao to tho reduced opood planetary gear, 
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placing tho transmitting member that transmits th o output rotation of the first clutch through 
th e out e r circumf e rential sid e of the reduced speed plan e tary gear becomes unn e c e ssary, in 
oth e r words tho number of members passing through the outer circumfer e ntial side of tho 
reduced sp ee d planetary gear is reduced. Thus, tho automobile automatic transmission can b o 
d e sign e d to b e mad e more compact in tho radial direction. 

[° 071 I — Th e pres e nt invention relating to claim 22 (for example, see Fig. 8) is a 

vehicle automatic transmission (1) according to th o twenty first Claim, tho hydraulic s e rvo 
(30) of tho aforementioned second clutch (C 2) is configured on tho side opposite from tho 
aforementioned speed reduction planetary g e ar (DP) in tho axial direction as to tho 
aforementioned plan e tary gear s e t (PU). 

[° 072 1 — Thus, tho hydraulic servo of tho s e cond clutch is plac e d on th o side opposite 

from th e speed reduction planetary gear in tho axial direction as to th o planetary gear sot, and 
so a largo number of oil lin e s b e ing provided in a concentration within tho boss unit or on tho 
support wall can b e prevented. 

[0073] — Tho present invention relating to claim 23 (for exampl e , see Fig. 8) is a 

vehicle automatic transmission (1) according to tho twenty first Claim, tho hydraulic servo 
(30) of tho aforomontionod second clutch (C 2) is configured between tho axial direction of 
th e aforomontionod planetary gear set (PU) and tho aforementioned spoed reduction planetary 
gear (DP). 

[0074] — Thus, tho hydraulic servo of the second clutch is placed between th e axial 

direction of th o planetary gear s o t and tho spoed reduction planetary gear, and so in th o case of 
using for an FR typ o vehicle, for example, tho planetary gear set and tho output member of 
the automobile automatic transmission can bo closer to ono another, and a large torque can bo 
transmitt e d at a relatively low speed, and tho member that links tho fourth rotation element 
that makes a high rotation at a relatively reverse speed and tho output member can bo 
short e ned, and roducod weight can bo designed. Further, this planetary goar sot can bo clos e r 
to tho supporting unit of tho shaft whoroin tho planetary gear sot is placed, and tho gear 
position can bo stabilized. 

[ Q075 I — Th e present invention relating to claim 21 (for oxamplo, soo Fig. 9) is a 

vehicle automatic transmission (1) according tn thn tivrmty tVnVH Clnim 7 the hydraulic servo 
(30) of tho aforementioned second clutch (C 2) is configured between tho axial direction of 
the hydraulic servo (20) of tho aforomontionod first clutch (C 1) and tho hydraulic servo (50) 
of tho aforem e ntion e d fourth clutch (C 4). 
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1 0Q76 1 — Thuo, tho hydraulic servo of tho second clutch is placed botwoon the axial 

direction of tho hydraulic servo of thn fimt Hntr-h aad fee hyrlrm i li r m n n f th e f o urth c lu ttl i, 
and go can bo plac e d botwoon the axial direction of tho planetary g e ar sot and the speed 
r e duction planetary goar. Therefore, tho second clutch which has a rolativoly small volume 
can b o placed on tho inner circumferential side of the second linking member and tho third 
Uniting m e mber, and so tho shaft length of tho automobile automatic transmission can bo 
mad e compact in th e radial direction. 

[0077] — The present invontion relating to claim 25 (for example, soo Fig. 10) is a 

v e hicle automatic transmission m according tn thn twnr.tir.rt. r^\ m t h r hy dr aulic rxrvo (20) 
of tho aforomontionod first clutch (C 1) is configured botwoon tho axial direction of tho 
aforementioned speed reduction planetary goar (DP) and tho hydraulic sorvo (40) of tho 
aforomontionod third clutch (C 3), and on tho boss unit (3b) oxtondod from the 
aforementioned caoo ( 4 ); 

[007 8 ] — and whoroin thn hydrauik nil in n.pplinri to thr h y drmil i c s e rvo (20) of th o 

aforomontionod first clutch (C 1) from tho oil lino (c21) provided within the aforementioned 
boss unit (3b). 

[°079] — Thus, tho hydraulic sorvo of tho first clutch is placed between tho axial 

direction of tho reduced speed planetary goar and tho hydraulic servo of tho third clutch, and 
on tho boss unit oxtondod from tho caso, and tho hydraulic oil is supplied to tho hydraulic 
s e rvo of the first clutch from tho oil lino provided within tho boss unit, therefore, compared 
with th o case whoroin tho hydraulic sorvo of tho first clutch is placed on tho input shaft, tho 
l e ngth of the oil lino can bo mado shortor and controllability can be improvod. 

f° 080 J — Th e prosont invention relating to claim 26 (for oxamplo, soo Fig. 10) is a 

vehicle automatic transmission (1) according to the twenty fifth Claim, tho hydraulic sorvo 
(30) of tho aforomontionod second clutch (C 2) is configured on tho side opposite from tho 
aforomontionod speed reduction planetary goar (DP) tho axial direction as to tho 
afor e m e ntioned planetary goar s e t (PU). 

— — Thus, tho hydraulic sorvo of tho second clutch is placed on tho side opposito 

from tho spood roduction planetary goar in tho axial direction as to tho planetary goar sot, and 
so a largo number of oil linos being provided in a concentration within tho boss unit or on tho 
support wall can b e prevented. 

[00 8 2] — Tho prosont invention relating to claim 27 (for oxamplo, soo Fig. 1 1) is a 

vehiclo automatic transmission (1) according to tho twenty fifth Claim, tho hydraulic servo 
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(30) of tho afor o montionod oocond clutch (C 2) in configured botwoon the axial direction of 
tho aforementioned planetary gear rot fPT T) nnH thn aforementioned spee d r e du c tion pfaae tar y 
gear (DP). 

l 0083 J — Thus, tho hydraulic servo of tho second clutch ia placed botw o on tho axial 

direction of the planetary gear sot and the opood reduction planetary gear, and so in tho caao of 
using for an FR typo vehicle, for oxamplo, tho planotary gear sot and the output member of 
tho automobilo automatic transmission can bo closor to ono another, and a largo torque can be 
transmitted at a relatively low speed, and tho member that links tho fourth rotation element 
that makes a hiph rotation at a ™litiVniy rrwm-nr. nnf ^ tnP n i l tput m e mb e r ca n be 

shortened, and reduced weight can bo designed. Further, this planotary gear set can be closer 
to the supporting unit of tho shaft wherein tho planetary gear sot is placed, and tho gear 
position can bo stabilized. 

[ Q084 l — The present invention minting tn Hii™ -><? (fn r ^ r nm plo, c eo Fig. 1 1) i s a 

vehicle automatic transmission (1) according to tho twenty seventh Claim, tho hydraulic oorvo 
(30) of tho aforementioned second clutch (C 2) is configured between the axial direction of 
the aforomentionod speed reduction planetary gear (DP) and tho hydraulic sorvo (50) of tho 
afor e mentioned fourth clutch (C 4 ). 

[00*5] — Thus, tho hydraulic, r . nnm nf thn mrnnri ni 1lt o n j n r ] nc c g b o t ircc n th o a xi al 

direction of tho reduced opood planotary gear and tho hydraulic servo of the fourth clutch, and 
so can bo placed botwoon tho axial direction of tho planotary gear sot and the speed reduction 
planotary goar. Thcroforo, tho second clutch which has a rolativoly small volume can bo 
placed on tho innor oircumforontial nirin nf thn friVtinn pWn nf t n P f hird c i utch) md - 0 thu 
shaft length of tho automobilo automatic trannmir.ninn eaa hn ntinrt^^ Further, the mcmbo r 
that inputs tho input rotation into the npnnd rnHnr.tinn r i™nt nry crnr n nd thc dut c h Q f 
the second clutch can bo made in common and so tho shaft length of tho automobilo 
automatic transmission can bo shortened. 

I 0086 ] — The present invention relating to claim 29 (for oxamplo, sec Fig. 16) is a 

vehicle automatic transmission (1) according to tho fifth Claim, wherein tho aforementioned 
third clutch (C 3) is placed on tho sido opposite in tho axial direction from th e 
aforomontionod planotary gear set (PU) as to tho hydraulic sorvo (50) of tho aforementioned 
fourth clutch (C 4 ); 

I 0087 ] — tho aforementioned outer cirmmfnrnnt^i si4e "nlring p at h (1 10) comprise; a 

first linking mombor which passes through tho outer circumferential sido of tho 
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aforomontion o d third clutch (C 3) and links tho aforomontionod input ohoft (12) and di e 
afor e montionod fourth clutch (C 1); and 

[° u88 l — th e aforomentionod inner circumf e r e ntial side linlcing path comprisos a 

s e cond linlcing momber (101) which links tho aforomontionod third clutch (C 3) and tho 
afor e m e ntion e d first rotation elomont (S2). 

r©»«9J — Thus, a oocond linlcing mombor, wherein a largo transmitting torquo is input 

and can greatly accolorato rotation, can bo placed on tho innor circumferential side. Thus, 
r e duced weight or improved controllability of the vehicle automatic transmission can bo 
d e sign e d. 

f° 09 °l — The present invention relating to claim 30 (for oxamplo, so o Fig. 16) is a 

vehicle automatic transmission (1) according to tho twenty ninth Claim, whoroin tho 
aforementioned fourth clutch (C 1) is linlcod to tho aforomontionod first rotation elomont (S2) 
via th e afor e montionod second linlcing mombor (101). 

EOOM} — Thus, tho input rotation from tho fourth clutch and tho reduced s p ood 

rotation from tho third clutch can sharo uso of tho second linlcing mombor so as to bo capablo 
of transmitting to tho first rotation elomont. Thus, tho number of parts can bo reduced, and a 
light weight and compact vehicl e automatic transmission can bo designed : 

[° Q92 I — Th e present invention relating to claim 3 1 (for oxamplo, soo Fig. 16) is a 

v e hicle automatic transmission (1) according to tho twonty ninth or thirtieth Claim, wherein 
tho clutch drum (52) of tho aforomontionod fourth clutch (C 1) is linlcod to tho 
aforomontionod second linlcing mombor (101), and also tho clutch drum (52) of this 
aforemontionod fourth clutch (C 1) is made capablo of rotaining by tho aforemontionod first 
r e taining means (B 1). 

$093] — Thus, a mombor for linlcing tho second linlcing mombor and tho first 

rotaining moans becomes unnecessary, and tho reduction in numbor of parts of tho vehicle 
automatic transmission and a reduction in weight thnmnf.v ™nb1" t i Furth e r, tho input 
rotation from tho fourth clutch and tho reduced T ™ri fetation frnm t h e t hird c lutch ca n b o 
used togothor so ao to roduco tho weight of tho second linlcing mombor which is capablo of 
transmitting to tho first rotation elomont,. and thus, controllability of tho vohiclo automatic 
transmission can be improved. 

[° 094 J — Tho prosont invention relating to claim 32 (for oxamplo, soo Fig. 19) is a 

vehicle automatic transmission (1) according to ono of tho twonty ninth through thirty first 
Claims, whoroin tho hydraulic nnrvn Mn) nf thrr nfr»-n TT1 "nti"n"fl third clutch (C 2) L 
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configured between the axial direction of tho aforementioned spood reduction planotary gear 
(DP) and the hydraulic Gorvo (50) of the afor o montioncd fourth clutch (C 4). 

[0095] — Thus, the hydraulic servo of the third clutch is placed betw ee n th e axial 

direction of tho reduced speed planotary gear and tho hydraulic servo of tho fourth clutch, and 
th e refore tho hydraulic s e rvo of tho third clutch and tho hydraulic servo of tho fourth clutch 
can be placed in close proximity to o ach other, and tho member (particularly tho member for 
tho purpos e of linlcing from tho third clutch to tho second linking member) which transmits a 
r e lativ e ly larg o torque which links tho fourth clutch and tho third clutch can be made short. 
Thus, reduced weight and improved controllability of th e vehicle automatic transmission can 
bo designed. 

[0096] — Th e present invention r e lating to claim 33 (for example, s co Fig. 19) is a 

v e hicle automatic transmission (1) according to tho twenty ninth or thirtieth Claim, wherein 
tho hydraulic oil is supplied to tho hydraulic servo (10) of the aforemention e d third clutch 
(C 3) via an oil line provided on tho aforemention e d support wall (120). 

[0097] — Further, the hydraulic oil is supplied to tho hydraulic servo of tho third clutch 

via an oil lino provided on tho support wall, and thoroforo tho number of sealing rings can b o 
r e duced compared to tho caso of supplying the hydraulic oil via a member which relatively 
rotat e s from th o oil lin e provid e d on tho boss unit ext e nded on tho case of tho input shaft, for 
e xample. Thus, improved efficiency and improved controllability of tho vehicle automatic 
transmission can b e designed. 

[009 8 ] — Tho present invention relating to claim 31 (for example, see Fig. 20) is a 

v e hicl e automatic transmission (1) according to tho thirty second Claim, wherein tho 
hydraulic oil is supplied to tho hydraulic servo (10) of tho aforementioned third clutch (C -3) 
via an oil lin e provid e d on tho aforementioned input shaft (12). 

[0099] — Thus, tho hydraulic oil is supplied to tho hydraulic sorvo of tho third clutch 

from tho oil lino within tho input shaft, and so compared to tho caso of supplying from upon 
tho boss unit, tho diameter of tho sealing rings become smallor, and sliding resistance from 
tho sealing rings can bo reduced, and tho controllability of tho vohiclo automatic transmission 
can be improved. 

[0100] — The present invention relating to claim 35 (for example, see Fig. 19) is a 

vehicle automatic transmission (1) according to one of tho thirty second through thirty fourth 
Claims, wherein tho hydraulic sorvo (20) of tho aforomontioned first clutch (C 1) is placed on 
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the oido opposit e in the axial feeettea frnm fee nf-T"mmt innrri r r mirrrl -p ee d pl n n ct ai y g uoi 
(DP) ao to tho afor e m e ntioned planetary gear s e t (PU). 

[0101] — Thus, tho flrot clutch can bo placed on the oido opposite of tho reduced speed 

planetary gear in tho axial direction as to tho planetary gear sot, and therefore th o oil lino to 
tho first clutch and tho oil lino to tho third clutch can bo separated, and oil linos can bo 
pr e v e nted from b e coming concentrated. 

[0102] — Th e present invention relating to claim 36 (for example, soo Fig. 19) is a 

vehicle automatic transmission (1) according to tho thirty fifth Claim, wherein tho hydraulic 
servo (20) of tho aforementioned first clutch (C 1) is placed upon tho boss unit (3d) which is 
e xt e nded from th e aforem e ntioned caso (4); and 

[0103] — th e hydraulic oil is supplied to the hydraulic servo (20) of tho 

aforementioned first clutch (C 1) from tho oil lino provided within tho aforementioned boss 
unit (3d). 

t°W4] — Thus, tho hydraulic oil is supplied to tho hydraulic sorvo of tho first clutch, 

via tho oil line provided on tho boss unit, and therefore compared to tho caso, for oxamplo, of 
being supplied from tho boss unit via an oil line providod on tho input shaft, in other words 
compared to tho caso that tho hydraulio oil is supplied via a member which relatively rotates, 
tho number of sealing rings can bo reduced. Thus, improved offioioncy and improved 
controllability of th e vohiclo automatic transmission can bo designed. 

fOW5] — Tho present invontion rolating to claim 37 (for example, soo Fig. 20) is a 

v e hicl e automatic transmission (1) according to tho thirty fifth Claim, whoroin tho hydraulio 
oil is supplied to tho hydraulic r.orvn PO) nf tnn nfnrnrr.nntjnn^ fi nt c lu tc h ( C ^ via m oil 
line providod on th e aforementioned input shaft (12). 

r»W6} — Thus, tho hydraulic oil is supplied to tho hydraulic sorvo of tho first clutch 

from tho oil lino within tho input shaft, and so compared to tho case of supplying from upon 
tho boss unit, tho diameter of tho scaling rings bocomo smallor, and sliding resistance from 
tho scaling rings can bo reduced, and tho controllability of the vehicle automatic transmission 
can bo improvod. 

I° 107 l — The prooont invontion rolating to claim 38 (for oxamplo, soo Fig. 19) is a 

v e hicle automatic transmission (1) according to ono of tho thirty fifth through thirty sovonth 
Claims, whoroin tho hydraulic sorvo (30) of the aforementioned second clutch (C 2) is placed 
between tho axial direction nf tho ifnrnmr.ntinr.nri plnnrtnry ge a r set (PU) and tho 
aforementioned reduced sp ee d planetary gear (DP): 
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[0108] — Thus, tho socond clutch, wherein a relatively smaller transmitting torquo 

volume is sufficient, can bo placed nn thn inn™- eif6«mfefeatial side n f fee thi rd c lutch which 
r e quires a r e lativ e ly large transmitting torquo volume, and tho axial length of tho vehicle 
automatic transmission can bo shortened. 

[ ° 109 J — Tho present invontion relating to claim 39 (for oxamplo, see Fig. 20) is a 

v e hicle automatic transmission (1) according to ono of tho thirty fifth through thirty sovonth 
Claims, wherein tho hydraulic servo (30) of tho aforomontionod socond clutch (C 2) is placed 
on tho sido opposite in tho axial direction from tho aforementioned reduced speed planetary 
g e ar (DP) as to tho aforomontionod plan e tary gear s e t (PU). 

t Q11 °] — Thus, tho hydraulic norvn nf thn seeped rintnii in r ]nv^ti on tho dd c oppocito 

in tho axial direction from tho reduced speed planetary gear as to tho aforomontionod 
plan e tary gear sot, and therefore rrmlripln nil linnn mn r rr.,rn nt nj fr om DC j ng prov idcd 
concentrated within the boss unit or on th e support wall. 

f Q111 J — The present invontion relating to claim 10 (for oxamplo, soo Fig. 21) is a 

v e hicle automatic transmission (1) according to ono of tho thirty second through thirty fourth 
Claims, whoroin tho hydraulic servo (20) of tho aforomontionod first clutch (C 1) is placed 
between tho axial direction of tho hydraulic serve (50) of tho aforomontionod fourth clutch 
(C 4) and tho aforemention e d planotary gear sot (PU). 

[0112] — Tho present invontion relating to claim 1 1 (for oxamplo, soo Fig. 21) is a 

vehiclo automatic transmission (1) according to the fortieth Claim, whoroin tho hydraulic oil 
is supplied to tho hydraulic servo (20) of tho aforomontionod first clutch (C 1) via an oil lino 
provided on tho aforemontioned input shaft (12). 

[01 13] — The prosont invention minting tn ninim An (fn r «y n mplc , ce o Fig. 21) iz a 

vehiclo automatic transmission (1) according to tho fortieth or forty first Claims, wherein tho 
hydraulic servo (30) of tho aforomontionod socond clutch (C 2) is placed on tho sido opposite 
in tho axial direction from tho aforomontinnnri rnnWnH T nnrj pfaaetafy gear (DP) ac to tho 
aforomontionod planotary g e ar sot (PU). 

[° 114 J — Thus, tho hydraulic sorvo of tho socond clutch is placed on the sido opposite 

in tho axial direction from tho reduced speed planotary gear as to tho aforomontionod 
planotary gear sot, and so multiple oil linos can bo provontod from being provided 
concentrated within th e boos unit or on the support wall. 

[0115] — The prosont invontion relating to claim 13 (for oxamplo, soo Fig. 16) is a 

vehiclo automatic transmission (1) according to ono of tho twenty ninth through thirty first 
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Claims wh e r e in th e hydraulic oorvn Mm nf fee aferemeBtieBed t hird rl u tc h (C 3) iz plated 
on tho side oppoaitc in the axial dirortinn frnm th* oWn^n,^,^ h y d mn lir - c n - p (50) of U m 
aforomontionod fourth clutch (C 1) as to tho aforomontionod roduood speed planetary goa t 
(DP), and on tho bosa unit which oxtondo from tho aforcmontionod caso (1); and 

t° 116 l — tho hydraulic oil io supplied to tho hydraulic oorvo (10) of tho 

aforomontioned third clutch (C 3) via an oil lino provided within the aforomcntioncd boa^ 
unit (3b). 

f 01 *^ — Thus, tho hydraulic porvo of tho third clutch is placed on tho aide op po se 

tho axial direction from tho hydraulic r . orvn nf thn fnnrtt. efateh as to the r e du ce d epe e d 
planetary goar, and on tho bono unit whirh extends fr™ thn n nd thc hydraulic oil i z 
ouppliod to tho hydraulic eorvo of tho third clutch via tho oil lino provided within tho boas 
unit, and oo thc hydraulic oil pressure ia supplied to tho third clutch oo an to bo capablo of 
engaging, while linking thn third nl„tr> n nf] tnP ir rnn d linking membe r. 

I° 11 8 l — The present invention rolntin^ tn rU\m (fnr examp l e ; ccc Tig. 16) iz a 

vehicle automatic transmission (1) according to tho forty third Claim, wherein tho hyd ra uli c 
servo (20) of tho aforomontionod first clutch (C 1) io placed on tho aido opposite in tho axial 
dir e ction from tho aforomontionfirt rnHnmH rpnnrj plnnetary gear (DP) ac to tho 
aforemontionod planetary gear sot (PU). 
Thuo, tho 



[0119] 



hydraulic sorvo of tho firot clutch is placod on tho side 



opposit e m 

tho axial direction from tho aforomontinnnH redueed ^nr) r i nn c ta ry g e ar ac to the 
aforomontionod planetary gear act, and so multiplo oil linos can bo prevented from boing 
provided concentrated within tho boos unit or on tho support wall. 

[° 12 °] — The prosont invention relating to claim 15 (for example, see Fig. 1 6 ) ii , u 

vehicle automatic transmission (1) according to tho forty fourth Claim, whoroin tho hydrauli c 
servo (20) of tho aforomontionod first clutch (C 1) ia placod on tho boss unit (3d) which 
oxtondo from tho afor e mention e d caso('l); and 

t° 121 I — tho hydraulic oil is supplied to tho hydraulic sorvo (20) of tho 

aforemontionod firot clutch (C 1) via an oil lino provided within tho aforomontionod boss unit 

— Thuo, compared to tho caoo of supplying tho hydraulic oil to tho hydrauli c 

servo of tho firot clutch from tho oil lino within thc input ahaft, tho oil lino can bo shortened, 
and tho controllability nf rhn vnhinln i^nmntin tmm mi n io n ca n b e in ip rovu d. 
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[0123] — The pr e sent invention relating to claim 46 (for example, see Fig. 17) io a 

vehicle automatic transmission (1) according to the forty fourth Claim, wherein tho hydraulic 
oil io supplied to the hydraulic oorvo (20) of the aforementioned first clutch (C 1) via an oil 
lin e provid e d on th e afor e mentioned input shaft (12). 

1 012 4 ] — Thus, tho hydraulic oil is supplied to tho hydraulic oorvo of tho first clutch 

via an oil lino provided on tho input shaft, and so compared to tho case of supplying from tho 
boss unit, tho diameter of tho sealing rings become smaller, and sliding resistance by tho 
s e aling rings can bo reduced, and tho controllability of tho vehicle automatic transmission can 
b e improved. 

10125] — The pr e sent inv e ntion r e lating to claim 4 7 (for example, 000 Fig. 16) io a 

vehicle automatic transmission (1) according to one of the forty third through forty sixth 
Claims, wherein tho hydraulic servo (30) of tho aforementioned second clutch (C 2) is placed 
b e tween tho axial dir e ction of th e aforom e ntirmnH roHnrr.H pp^d planetary gear (DP) ac to the 
afor e mentioned plan e tary gear sot (PU). 

[0126] — Thus, the second clutch, whoroin a relatively smaller transmitting torquo 

volume io sufficient, can bo placed on tho inner circumferential side of tho third clutch which 
r e quir o s a relatively largo transmitting torquo volume, and tho axial length of tho vehicle 
automatic transmission can bo shortonod. 

[0127] — Th e pr e sent invention relating to claim 48 (for example, sec Fig. 17) is a 

vehiclo automatic transmission (1) according to one of tho forty third through forty oixth 
Claims, whoroin tho hydraulic oorvo (30) of th o aforementioned second clutch (C 2) is placed 
on tho sid e opposito of tho afor e mnnrinnpH rnrlnrnH rp a «r| plnnetary gear (DP) in the axial 
dir e ction as to tho aforomontionod plan e tary gear s e t (PU). 

[° 138 1 — Thus, tho hydraulic servo of tho second clutch is placed on tho side oppooito 

in tho axial direction from tho reduced speed planetary gear as to tho planetary gear sot, and go 
multiplo oil linos can b o prev e nted from being providod concentrated within tho boso unit or 
on tho support wall. 

[0129] — Th e prosont invention relating to claim 49 (for exampl e , soo Fig. 1) is a 

v e hicle automatic transmission (1) according to one of tho oixth through forty eighth Claims, 
whoroin tho aforomontionod reduced speed planetary gear (DP) and tho aforomontionod 
planetary g e ar sot (PU) are arrayed on tho same axis in tho axial direction. 
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[0130] — Thus, the aforementioned reduc e d sp e ed plan e tary gear (DP) and the 

afor e mention e d plan e tary gear Got (PU) are arrayed on the same axis in the axial direction, 
and th e r e for e can be e asily loaded onto an FR vehicle. 

[0131] — The present invention relating to claim 50 (for example, sec Fig. 1) is a 

v e hicle automatic transmission (1) according to one of the sixth through forty ninth Claims, 
wher e in th e aforementioned output member is an output shaft (15) which transmits tho 
rotation on the same axis as the aforementioned input shaft (12). 

[0132] — Thus, th o v e hicle automatic transmission can bo suitabl e for us e in an FR 

typ e v e hicle. 

[0133] — Th e pres e nt inv e ntion relating to claim 51 (for e xample, see Fig. 12) is a 

vehicle automatic transmission (1) according to one of tho sixth through forty ninth Claims, 
wh e rein the aforementioned output m e mber is a count e r gear (150) which transmits tho 
rotation to a shaft which is parall e l to tho aforementioned input shaft (12). 

[013 4 ] — Thus, tho vehicle automatic transmission can be suitable for use in an FF 

typ e vehicl e . 

[0135] — Th e pr e sent invention relating to claim 52 (for e xample, see Fig. 12) is a 

vehicle automatic transmission (1) according to tho fifty first Claim, wh e rein tho 
afor e m e ntion e d counter gear (150) is placed botwoon tho axial direction of tho 
afor e m o ntionod reduced speed planetary gear (DP) and tho aforementioned planetary g e ar s e t 

[0136] — Th e present invention r e lating to claim 53 (for exampl e , see Fig. 12) is a 

vehicle automatic transmission (1) according to tho fifty first Claim, whoroin tho 
aforemontionod counter gear (150) is placed adjacent to tho aforemontionod support wall 
(120) on tho side opposite tho aforomontioned fourth clutch (C 1), and is supported by this 
support wall (120) so as to bo capable of rotating. 

[013T] — Thus, tho counter gear and tho hydraulic servo of tho fourth clutch can bo 

supported both using tho support wall. Thoroforo, tho number of parts can bo reduced, and a 
vehicle automatic transmission which is light weight and compact can bo designed. 

[013 8 ] — Th e present invention relating to claim 51 (for example, see Fig. 1) is a 

v e hicle automatic transmission (1) according to one of tho sixth through fifty third Claims, 
whoroin tho aforemontionod reduced speed planetary gear comprises a doublo pinion 
planetary gear (DP) which has a first sun gear (SI) whoroin the rotation is fix e d, a first pinion 
g e ar (PI) which moshes with tho aforemontionod first sun gear (SI), a second pinion gear 
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(P2) which mesh e s with the ? aforementioned first pinion g e ar (PI), a firot carrier (CR1) which 
supports the aforementioned first pinion gear (PI) and the aforomontionod second pinion gea r 
(P2) so as to bo capabl e of rotating and is also constantly linked to the afor e mentioned input 
shaft (12), and a first ring gear (Rl) which mesh e s with the aforomontionod second pinion 
g e ar (P2) and also outputs the aforementioned reduc e d speed rotation. 

[0139] — Thus, th e reduc e d speed rotation wherein the speed of the input rotation of 

th e input shaft is r e duc e d can bo output from the first ring gear. 

[0140] — Th e present invention relating to claim 55 (for example, see Fig. 1) is a 

v e hicle automatic transmission (1) according to one of the sixth through fifty fourth Claims, 
wherein the afor e mentioned planetary gear sot (PU) comprises a s e cond sun gear (S2), a third 
sun g e ar (S3), a third pinion gear (P3) which meshes with the aforementioned third sun gear 
(S3), a fourth pinion g e ar (P1) which meshes with the aforementioned second sun gear (S2) 
and also mesh e s with the afororrmntirmnd thirH pinirm g n nr (p?) n nPCon d ca rri e r (CR2) whieh 
supports the aforementioned third pinion g e ar (P3) and the aforementioned fourth pinion g e ar 
(P1) so as to bo capabl e of rotating, and a second ring gear (R2) which mesh to tho 
afor e m e ntioned fourth pinion gear (PI), wherein 

f° 141 J — th e aforomontionod first rotation element is comprised of tho aforem e ntioned 

second sun gear (S2), 

[01 4 2] — th e afor e m e ntioned s e cond rotation olomont is comprised of tho 

afor e mention e d third sun gear (S3), 

[01 4 3] — the aforem e ntion e d third rotation element is compris e d of tho 

afor e mentioned second carri e r (CR2), 

[OI 44 ] — th e aforomentionod fourth rotation element is compris e d of tho 

afor e mentioned s e cond ring gear (R2). 

[° 145 ] — Thus, tho planetary gear sot can b e constructed as a so called Ravign o aux - 

typ o planetary gear, and while high speed rotation of tho various rotation oloments can bo 
pr e v e nted, a favorable gear ratio can b e obtained. 

E 0146 l — The pr e sent invention relating to claim 56 (see Fig. 1, for example), is tho 

automobile automatic transmission (1) according to one of Claims 6 through 55, wherein; 

[° 147 1 — a forward first spood by engaging th o aforementioned first clutch (C 1) and 

by retaining tho afor e mentioned second retaining moans (F 1 or B 2); 

f° 148 l — a forward second speed by engaging tho aforomontionod first clutch (C 1) 

and by retaining th e aforementioned first retaining moans (B 1); 
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[01 4 9] — a forward third opood by engaging the aforementioned first clutch (C 1) aad 

th e afor e mention e d third clutch (C 3); 

[0150] — a forward fourth Gpocd by engaging the aforementioned firot clutch (C 1) and 

th e afor e m e ntion e d fourth clutch (C 4 ); 

[01511 — a forward fifth opood by engaging the aforementioned first clutch (C 1) and 

the aforem e ntion e d second clutch (C 2); 

[0152] — a forward sixth opood by engaging th e afor e mentioned second clutch (C 2) 

and th e afor e m e ntioned fourth clutch (C 4 ); 

[0153] — a forward o e v e nth sp e ed by engaging the aforementioned oocond clutch 

(C 2) and th e aforem e ntioned third clutch (C 3); 

[0154] — a forward e ighth speed by engaging the aforementioned second clutch (C 2) 

and by r e taining th e aforem e ntioned first retaining m e ans (B 1); 

[0155] — a r e verse speed by engaging the aforemention e d third clutch (C 3) or the 

aforementioned fourth clutch (C 1) and by retaining the aforomontion o d second retaining 
means (B 2). 

[0156] — Thus, a forward first speed is achieved by engaging the aforementioned first 

clutch (CI) and by r e taining the aforementioned second retaining moans (F 1 or B 2); a 
forward second speed is achieved by engaging the afor e mention e d first clutch (C 1) and by 
retaining the aforomontionod first retaining moans (B 1); a forward third speed is achieved by 
e ngaging the aforementioned first clutch (C 1) and the aforomontionod third clutch (C 3); a 
forward fourth sp ee d is achieved by engaging tho aforem e ntionod first clutch (C 1) and the 
afor e m e ntion e d fourth clutch (C 4); a forward fifth sp e ed is achieved by engaging the 
afor e mention e d first clutch (C 1) and tho aforemention e d second clutch (C 2); a forward sixth 
spe e d is achieved by engaging th e aforementioned second clutch (C 2) and tho 
aforemention e d fourth clutch (C 4); a forward seventh sp ee d is achieved by engaging the 
afor e mentioned second clutch (C 2) and th e aforomontionod third clutch (C 3); a forward 
e ighth sp ee d is achi e ved by engaging tho aforomontionod second clutch (C 2) and by retaining 
the afor e mentioned first retaining moanc (B 1); a reverse speed is achieved by engaging tho 
aforomontionod third clutch (C 3) or tho aforomontionod fourth clutch (C 1) and by r e taining 
the afor e m e ntionod second retaining means (B 2). 

[0157] — Th e above m e ntioned reforonce numerals within parentheses are for tho 

purpose of r o f o r o nco to th o diagrams, and also, tho above montionod figure numeral s within 
par e ntheses ar e for the purpose of referencing one example of contrasting r e presentative 
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diagrams, but this is to facilitato understanding tho invention, and docs not influ e nc e th e 
configuration of th e Claims in any way. - 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Various e mbodiments of the invention will be described with reference to 

the drawines. wherein: 

[0013] Fig. 1 is a cross-sectional diagram illustrating an automatic transmission U 
transmission relating to a first embodiment; 

[0014] Fig. 2 is a skeleton diagram illustrating the automatic 
transmission 1 . ^transmission; 

[0015] Fig. 3 is an operating chart of the automatic transmission ^ transmission: 
[0016] Fig. 4 is a speed line diagram of the automatic transmission U itransmission: 
[0017] Fig. 5 is a cross-sectional diagram illustrating an automatic transmission U 
transmission relating to a second embodiment; 

[0018] Fig. 6 is a cross-sectional diagram illustrating an automatic transmission h 
transmission relating to a third embodiment; 

[0019] Fig. 7 is a cross-sectional diagram illustrating an automatic transmission 1 4 
transmission relating to a fourth embodiment; 

[0020] Fig. 8 is a cross-sectional diagram illustrating an automatic transmission U 
transmission r elating to a fifth embodiment; 

[0021] Fig. 9 is a cross-sectional diagram illustrating an automatic transmission U 
transmission relating to a sixth embodiment; 

[0022] Fig. 10 is a cross-sectional diagram illustrating an automatic transmission 1^ 
transmission relating to a seventh embodiment; 

[0023] Fig. 1 1 is a cross-sectional diagram illustrating an automatic transmission l g 
transmission relating to an eighth embodiment; 

[0024] Fig. 12 is a cross-sectional diagram illustrating an automatic transmission U 
transmission relating to a ninth embodiment; 

[0025] Fig. 13 is a cross-sectional diagram illustrating an automatic transmission 1^ 
transmission relating to a tenth embodiment; 

[0026] Fig. 14 is a cross-sectional diagram illustrating an automatic transmission 1^ 
transmission relating to an eleventh embodiment; 

[0027] Fig. 15 is a cross-sectional diagram illustrating an automatic transmission 1^ 
transmission relating to a twelfth embodiment; 
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[0028] Fig. 16 is a cross-sectional diagram illustrating an automatic transmission 1^ 
transmission relating to a thirteenth embodiment; 

[0029] Fig. 17 is a cross-sectional diagram illustrating an automatic transmission H 4 
transmission relating to a fourteenth embodiment; 

[0030] Fig. 1 8 is a cross-sectional diagram illustrating an automatic transmission 1^ 
transmission relating to a fifteenth embodiment; 

[0031] Fig. 19 is a cross-sectional diagram illustrating an automatic transmission 1^ 
transmission relating to a sixteenth embodiment; 

[0032] Fig. 20 is a cross-sectional diagram illustrating an automatic transmission 1 ^ 
transmission relating to a seventeenth embodiment; 

[0033] Fig. 21 is a cross-sectional diagram illustrating an automatic transmission 1+g 
transmission relating to an eighteenth embodiment; 

[0034] Fig. 22 is a cross-sectional diagram illustrating an automatic transmission 1+9 
transmission relating to a nineteenth embodiment; 

[0035] Fig. 23 is a cross-sectional diagram illustrating an automatic transmission 1^ 
transmission relating to a twentieth embodiment; 

[0036] Fig. 24 is a cross-sectional diagram illustrating an automatic transmission 1 ^ 
transmission relating to a twenty-first embodiment; 

[0037] Fig. 25 is a cross-sectional diagram illustrating an automatic transmission 1^ 
transmission relating to a twenty-second embodiment; 

[0038] Fig. 26 is a cross-sectional diagram illustrating an automatic transmission l& 
transmission r elating to a twenty-third embodiment; 

[0039] Fig. 27 is a cross-sectional diagram illustrating an automatic transmission 1^ 
transmission relating to a twenty-fourth embodiment; 

[0040] Fig. 28 is a cross-sectional diagram illustrating an automatic transmission 1^ 
transmission relating to a twenty-fifth embodiment; and 

[0041] Fig. 29 is a cross-sectional diagram illustrating an automatic transmission 1^ 
transmission relating to a twenty-sixth embodiment. 

DETAILED DESCRIPTION OF EMBODIMENTS 

<First Embodiment 

[0042] The first embodiment relating to the present invention will be described 
below following Fig. 1 with reference to Fig s. 1 through 4. Fig. 1 is a cross-sectional diagram 
illustrating an automatic transmission lj relating to a first embodiment, Fig. 2 is a skeleton 
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diagram illustrating the automatic transmission 1,, Fig. 3 is an operating chart of the 
automatic transmission l u andFig. 4 is a speed line diagram of the automatic 
transmission li. 

[0043] In the following descriptions, the top, bottom, left, and right in Fig. 1 will be 
described corresponding to the "top", "bottom", "front", and "back", in this order, in the actual 
automobile automatic transmission 1 , (hereafter may be simply called "automatic 
transmission"). Accordingly, for example, aUhe lower side in the vertical direction within 
Fig^-t -Fig. 1, the input shaft 12, the intermediate shaft 13, and the output shaft 15 of the speed 
shifting mechanism 2, of the automatic transmission 1 , are illustrated from left to right on the 
same straight line, but these-are actually lined up in this order from the front to the back on 
approximately the center axis of the speed shifting mechanism 2 X . Here, the above-described 
input shaft 12 and intermediate shaft 13 have -are structured such that th* back portion of the 
input shaft 12 and the front portion of the intermediate shaft 13 aresplined, and in a broader 
sense compriGO tho input ahaft intoflrally. are integrally fixed such that one input shaft is 
formed. Further, the direction following the lengthwise direction of the input shaft -shaft 12 is 
the "axial direction", the direction that is orthogonal to the axial direction is the "radial 
direction", and further regarding the location of the radial direction, the side close to the shaft 
shaft 12 is the "inner diameter side (inner circumferential side)", and the side far from the 
shaft -shaft 12 is the "outer diameter side (outer circumferential side)". Further, the "retaining 
means" refers to retaining means including a multiple disk brake, a handbrake, or a one-way 
clutch. Further, "opening" refers to facing the portion not forming the hydraulic servo unit of 
the clutch drum towards the direction in which the piston moves at the time of engaging the 
ehrtelMH -clutch. m other words "opening" refers to the open portion of the clutch drum that 
is in a U-shape when viewed cross-sectionally. 

[0044] First, an approximate configuration of the automatic transmission 1 , wherein 
the present invention can be applied is described following Fig. 2. As illustrated in Fig. 2, an 
automatic transmission 1 , suitable for use in an FR type (front engine, rear drive) automobile, 
for example, has an input shaft U of an automatic tranomiooion U -input shaft 1 1 that can 
connect to an engine not illuotratod, and comprisoa (not illustrated^ a torque converter 7 with 
th e axial direction of this input shaft U as tho center, and a speed shifting mechanism 2,. 

[0045] The above-mentioned torque converter 7 has a pump impeller 7a that is 
connected to the input ahaft U -input shaft 1 1 of the automatic transmission 1, and a turbine 
runner 7b to which the rotation of this pump impeller 7a is transmitted via the operating fluid, 
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and this turbine runner 7b is connected to the input shaft 12 of the above-mentioned speed 
shifting mechanism 2\ that is configured coaxially with the above-mentioned input shaft 
shaft 11. Further, feis-thejorque converter 7 comprises a lockup clutch 10, and when this 
clutch 10. When the lockup clutch 10 is engaged by the oil pressure control of the unshown 
oil pressure control device, the rotation of the input shaft U -input shaft 11 of the above- 
mentioned automatic transmission 1, is directly transmitted to the input shaft 12 of the speed 
shifting mechanism 2j. 

[0046] The above-mentioned speed shifting mechanism 2i comprises a planetary 
gear (speed reduction planetary gear) DP on an input shaft 12 (and an intermediate shaft 13 to 
be described in detail below) and a planetary gear unit (planetary gear set) PU. The above- 
mentioned planetary gear DP comprises a sun gear SI, a carrier CR1, and a ring gear Rl, and 
is a so-called double pinion planetary gear wherein the pinion P2 that meshes with the ring 
gear Rl and the pinion PI that meshes with the sun gear SI are configured so as to mesh with 
one another. 

[0047] Further, the planetary gear unit PU has as the four rotation elements 
elements: a sun gear S2 (the first rotation element as one of the two rotation elements), a sun 
gear S3 (the second rotation element as one of the two rotation elements), a carrier CR2 
(CR3) (the third rotation element), and a ring gear R3 (R2) (the fourth rotation element), and 
is a so-called Ravigneaux-type planetary gear wherein this carrier CR2 has a long pinion P4 
that meshes with the sun gear S2 and the ring gear R3, and a short pinion P3 that meshes with 
the sun gear S3, that are configured so as to mesh with each other. 

[0048] The sun gear S 1 of the above-mentioned planetary gear DP is connected to 
the boss unit 3b that is fixed to the transmission case 3 to be described in detail bclow 
intogrally and tho rotation thereof is fixod. below. F urther, the above-mentioned carrier CR1 
is connected to the above-mentioned input shaft 12, and has the same rotation as the rotation 
of feis-the_input shaft 12 (hereafter referred to as "input rotation") while also being connected 
to the fourth clutch C-4 (input transmitting clutch). Further, the ring gear Rl has a reduced 
speed rotation from tho reduced opood of tho input rotation from because the carrier CR1 wife 
this input rotation and this is directly c o nnected to the input shaft 12. and the sun gear S 1 feat 
is fixed, whilo also being connoctod and the ring gear Rl is capable of being connected to the 
first clutch C-l (reduced speed transmitting clutch) and the third clutch C-3 (reduced speed 
transmitting clutch). 
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[0049] The sun gear S2 of the above-mentioned planetary gear unit PU is connected 
to the first brake B-l and is capable of being fixed as-to the transmission case 3, while also 
being connected to the above-mentioned fourth clutch C-4 and the above-mentioned third 
clutch C 3, and the clutch C3. The i nput rotation of the above-mentioned carrier CR1 is 
capable of being input via the fourth clutch C-4 and the reduced speed rotation of the above- 
mentioned ring gear Rl is capable of being input via the third clutch C-3. Further, the above- 
mentioned sun gear S3 is connected to the first clutch C-l, and the reduced speed rotation of 
the above-mentioned ring gear Rl is capable of being input. 

[0050] Further, the above-mentioned carrier CR2 is connected to the second clutch 
C-2 wherein the rotation of the input shaft 12 is input via the intermediate shaft 13, and the 
input rotation is capable of being input via this-the second clutch C-2, and is further 
connected to the one-way clutch F-l and the second brake B-2, and the rotation in one 
direction is controlled as to the transmission case 3 via this one-way clutch F-l, while also the 
rotation is capable of being fixed via th*s-the_second brake B-2. Also, the above-mentioned 
ring gear R3 is connected to the output shaft 15 that outputs the rotation to a drive wheel not 
shown. 

[0051] Continuing, based on the above-mentioned configuration, the operation of 
the speed shifting mechanism 2i will be described following Fig. 2, Fig. 3, and Fig. 4. Now, 
in the speed line diagram illustrated in Fig. 4, the vertical axis illustrates the rotation count of 
each of the rotation elements (each gear), and the horizontal axis illustrates corrcaponding to 
the gear ratio of these rotation elements. Further, with the planetary gear DP portion of this 
the_speed line diagram, the vertical axis in tho horizontal direction far edgo portion (tho left 
side of Fig. 1) from left to right corresponds to the sun gear SI, and tho vortical axio thoroaftor 
in tho diagram in order towards tho right oido corresponds to the ring gear Rl and the carrier 
CR4T-CR1, respectively. Further, with the planetary gear unit PU portion of this-the speed 
line diagram, the vertical axis in tho horizontal direction far edge portion (tho right oido of 
Figr4)-from right to left corresponds to the sun gear S3, and tho vertical axio thoroaftor in tho 
diagram in ord e r towards tho loft oido corresponds to the ring gear R3 (R2), the carrier CR2 
(CR3), and the sun gear S2. 

[0052] For example, in a D (drive) range with a forward first speed (1st), the first 
clutch C-l and the one-way clutch F-l are engaged, as illustrated in Fig. 3. Then as 
illustrated in Fig. 2 and 4, the rotation of the ring gear Rl with a reduced speed rotation from 
the carrier CR1 that is the input rotation and the fixed sun gear SI is input to the sun gear S3 
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via the first clutch C-l. Further, the rotation of the carrier CR2 is limited to one direction 
(correct rotation direction); in direction*. Tn other words, the reverse rotation of the carrier 
CR2 is prevented and is in a fixed state. Then, the reduced speed rotation that has been input 
to the sun gear S3 is output to the ring gear R3 via the fixed carrier CR2, and the correct 
rotation as the_forward sp ee d 1 first speed is output from the output shaft 15. 

[0053] During engine braking (during coasting), the second brake B-2 is retained 
and the carrier CR2 is fixed, and the above-mentioned forward first speed state is maintained 
while preventing the correct rotation of this carrier CR2. Further, during this forward first 
speed, the reverse rotation of the carrier CR2 is prevented by the one-way clutch F-l, and also 
the correct rotation is enabled, co for oxamplo enabled. Thus, for examp le, when the forward 
first speed is achieved by switching from a non-driving range to a driving range, the 
automatic engaging of the one-way clutch F-l can be smoothly performed. 

[0054] With the forward second speed (2nd), the first clutch C-l is engaged and the 
first brake B-l is retained, as illustrated in Fig. 3. Then as illustrated in Fig. 2 and Fig. 4, the 
rotation of the ring gear Rl with a reduced speed rotation from the carrier CR1 that is the 
input rotation and the fixed sun gear SI is input to the sun gear S3 via the first clutch C-l. 
Further, the rotation of the sun gear S2 is fixed by the retaining of the first brake B-l . Then 
the carrier CR2 has a reduced speed rotation that is a lower rotation than that of the sun gear 
S3, and the reduced speed rotation input to this sun gear S3 is output to the ring gear R3 via 
this carrier CR2, and the correct rotation as the forward second speed is output from the 
output shaft 15. 

[0055] With the forward third speed (3rd), the first clutch C-l and the third clutch 
C-3 are engaged, as illustrated in Fig. 3. Then as illustrated in Fig. 2 and Fig. 4, the rotation 
of the ring gear Rl with a reduced speed rotation from the carrier CR1 that is the input 
rotation and the fixed sun gear SI is input to the sun gear S3 via the first clutch C-l. Further, 
the reduced speed rotation of the ring gear Rl is input to the sun gear S2 by the engaging of 
the third clutch C-3. In other words, the reduced speed rotation of the ring gear Rl is input to 
the sun gear S2 and the sun gear S3, and therefore the planetary gear unit PU becomes 
directly coupled at the reduced speed rotation, and the reduced speed rotation is output 
without change to the ring gear R3, and the correct rotation as the forward third speed is 
output from the output shaft 15. 

[0056] With the forward fourth speed (4th), the first clutch C-l and the fourth clutch 
C-4 are engaged, as illustrated in Fig. 3. Then as illustrated in Fig. 2 and Fig. 4, the rotation 
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of the ring gear Rl with a reduced speed rotation from the carrier CR1 that is the input 
rotation and the fixed sun gear SI is input to the sun gear S3 via the first clutch C-l. Further, 
the input rotation of the carrier CR1 is input to the sun gear S2 by the engaging of the fourth 
clutch C-4. Then the carrier CR2 has a reduced speed rotation that is a higher rotation than 
that of the sun gear S3, and the reduced speed rotation input to this sun gear S3 is output to 
the ring gear R3 via this carrier CR2, and the correct rotation as the forward fourth speed is 
output from the output shaft 15. 

[0057] With the forward fifth speed (5th), the first clutch C-l and the second clutch 
C-2 are engaged, as illustrated in Fig. 3. Then as illustrated in Fig. 2 and Fig. 4, the rotation 
of the ring gear Rl with a reduced speed rotation from the carrier CR1 that is the input 
rotation and the fixed sun gear SI is input to the sun gear S3 via the first clutch C-l . Further, 
the input rotation is input to the carrier CR2 by the engaging of the second clutch C-2. Then 
from the reduced speed rotation that has been input to this sun gear S3 and the input rotation 
that has been input to the carrier CR2, a higher reduced speed rotation than that of the above- 
mentioned forward fourth speed is output from the ring gear R3, and the correct rotation as 
the forward fifth speed is output from the output shaft 15. 

[0058] With the forward sixth speed (6th), the second clutch C-2 and the fourth 
clutch C-4 are engaged, as illustrated in Fig. 3. Then as illustrated in Fig. 2 and Fig. 4, the 
input rotation of the carrier CR1 is input to the sun gear S2 by the engaging of the fourth 
clutch C-4. Further, the input rotation is input to the carriers CR2 by the engaging of the 
second clutch C-2. In other words, the input rotation is input to the sun gear S2 and the 
carrier CR2, and therefore the planetary gear unit PU becomes directly coupled at the input 
rotation, and the input rotation is output without change to the ring gear R3, and the correct 
rotation as the forward sixth speed is output from the output shaft 1 5. 

[0059] With the forward seventh speed (7th), the second clutch C-2 and the third 
clutch C-3 are engaged, as illustrated in Fig. 3. Then as illustrated in Fig. 2 and Fig. 4, the 
rotation of the ring gear Rl with a reduced speed rotation from the carrier CR1 that is the 
input rotation and the fixed sun gear SI is input to the sun gear S2 via the third clutch C-3. 
Further, the input rotation is input to the carrier CR2 by the engaging of the second clutch 
C-2. Then from the reduced speed rotation that has been input to this sun gear S2 and the 
input rotation that has been input to the carrier CR2, a slightly higher accelerated speed 
rotation than that of the input rotation is output from the ring gear R3, and the correct rotation 
as the forward seventh speed is output from the output shaft 15. 
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[0060] With the forward eighth speed (8th), the second clutch C-2 is engaged and 
the first brake B-l is retained, as illustrated in Fig. 3. Then as illustrated in Fig. 2 and Fig. 4, 
the input rotation of the carrier CR2 is input by the engaging of the second clutch C-2. 
Further, the rotation of the sun gear S2 is fixed by the retaining of the first brake B-l. Then 
from the fixed sun gear S2, the input rotation of the carrier CR2 as a higher accelerated speed 
rotation than that of the above-mentioned forward seventh speed is output from the ring gear 
R3, and the correct rotation as the forward eighth speed is output from the output shaft 15. 

[0061] With the first reverse speed (Revl), the third clutch C-3 is engaged and the 
second brake B-2 is retained, as illustrated in Fig. 3. Then as illustrated in Fig. 2 and Fig. 4, 
the rotation of the ring gear Rl with a reduced speed rotation from the carrier CR1 that is the 
input rotation and the fixed sun gear SI is input to the sun gear S2 via the third clutch C-3. 
Further, the rotation of the carrier CR2 is fixed by the retaining of the second brake B-2. 
Then the reduced speed rotation that has been input to the sun gear S2 is output to the ring 
gear R3 via the fixed carrier CR2, and the reverse rotation as the first reverse speed is output 
from the output shaft 15. 

[0062] With the second reverse speed (Rev2), the fourth clutch C-4 is engaged and 
the second brake B-2 is retained, as illustrated in Fig. 3. Then as illustrated in Fig. 2 and 
Fig. 4, the input rotation of the carrier CR1 is input to the sun gear S2 by the engaging of the 
fourth clutch C-4. Further, the rotation of the carrier CR2 is fixed by the retaining of the 
second brake B-2. Then the input rotation that has been input to the sun gear S2 is output 
from the ring gear R3 via the fixed carrier CR2, and the reverse rotation as the second reverse 
speed is output from the output shaft 15. 

[0063] Now, for example in a P (parking) range or an N (neutral) range, the first 
clutch C-l, the second clutch C-2, the third clutch C-3, and the fourth clutch C-4 are 
disengaged. Then between Then, the carrier CR1 and the sun gear S2, and between the ring 
gear Rl and the sun gear S2 and the sun gear S3, i n other words betw ee n and the planetary 
gear DP and the planetary gear unit PU unit PU, are in a state of separation. Further, between 
the input shaft 12 (the intermediate shaft 13) and the carrier CR2 are in a state of separation. 
Thus, the motive power transmitting between the input shaft 12 and the planetary gear unit 
PU is in a state of separation, and in other words thgmotive power transmitted between the 
input shaft 12 and the output shaft 15 is in a state of separation. 

[0064] With the above-described construction for the purpose of achieving multiple 
speed shifting, in the case that the second clutch C-2 and the third clutch C-3 are engaged and 
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the forward seventh speed (7th) is achieved, and the second clutch C-2 is engaged and the 
first brake B-l is retained and the forward eighth speed (8th) is achieved, since the first clutch 
is released, the sun gear C3 sun gear S3 is in a free state, and results in a state. A rotation of 
an extremely high rotation results as illustrated in the speed line diagram of Fig. 4. 

[0065] Further, in the case that the first clutch C-l and the second clutch C-2 are 
engaged and the forward fifth speed (5th) is achieved, since the third clutch C-3 and the 
fourth clutch C-4 and the first brake B-l are released, the sun gea^G2 -gear S2 is in a free 
state, and rooults in a state. A r otation of an extremely high rotation results as illustrated in 
the speed line diagram of Fig. 4. 

[0066] Further, during high speed driving, that is to say when C-2 is engaged at a 
high speed (5th through 8th), with an engaging element (in other words, C-l at 5th, C-4 at 
6th, C-3 at 7th, and B-l at 8th) which is engaged other than the clutch C-2, in the case that the 
oil supply to the hydraulic servo of these engaging elements for some reason has been 
discontinued, the output member is rotated by a drive wheel during driving and does not 
change the rotationo, but rotations. However , due to the release of the friction engaging 
element to be engaged, the burden decreases and the engine rotation count increases, which 
can disadvantageous^ result in the input shaft rotation count increasing. In other words, the 
high speed rotation of the input shaft is input to the planetary gear unit PU by the engaging of 
the clutch C-2, while rotation count of the output member is in the state of fixed rotation 
count corresponding to the vehicle speed at that point in time, and the rotation of the element 
of the planetary gear unit PU can disadvantageous^ become extremely high. To specifically 
describe one example, for example during a iduring_driving at speed seven which is achieved 
by engaging the clutch C-2 and the clutch C-3, the oil pressure supply to the hydraulic servo 
of the clutch C-3 is discontinued for some reason when the vehicle speed is low, and further 
(2) further, when the engine burden is accelerated by the driver pressing down on the 
accelerator, the engine is an unloaded state which cannot achieve a speed change and so and 
thusraces to a high rotation, and {3J_combined with the output member being in a low 
rotation, the predetermined rotation element of the planetary gear unit PU which transmits 
movement by the clutch C-3 has-can disadvantageous^ beeeme -achieve a high speed. If we 
consider that the rotation of the rotation element of one portion of the planetary gear unit PU 
becomes extremely high, the member which transmits movement to the rotation element of 
one portion of the above-described planetary gear unit PU needs to have the strength thereof 
ensured so as to withstand the increase in inertia force due to the high speed rotation, and 
thefefere- rotation. Therefore when placed on the outer circumferential side in particular, the 
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side, a problem occurs wherein the automatic transmission becomes heavy. Thus, the 
configuration relating to the present invention which has been made to solve these problems 
will be described in detail below. 

[0067] Here first, the approximate configuration of the automatic transmission 1 1 
overall, and in particular the relative position relationships between the various configuration 
elements will be described simply while referencing Fig. 1 . 

[0068] In the descriptions hereafter, the words clutch (the first through fourth 
clutches C-l through C-4) and brake (the first brake B-l and the second brake B-2) are used 
with the meaning that includes both friction plates (outer friction plate and inner friction 
plate) and the hydraulic servos that disengage these. 

[0069] As illustrated in Fig. 1, the case 4 of the automatic transmission 1 u as a 
whole, is in a cylindrical form wherein the front side (the left side in Fig. 1) has a large 
diameter, and a smaller diameter as you go further back. The case 4 overall is comprised of 
three separate cases, that is to say the housing case (not shown) that envelops the torque 
converter 7 on the front side and the transmission case 3 in the middle and the extension 
case 9 on the back side are linked together. On the front edge of the transmission case 3, in 
other words on the side of the housing case, a bulkhead member 3 a is affixed in a flange 
shape. A boss unit 3b is extended toward the back inner diameter side of this bulkhead 
member 3 a. On the other hand, on the back edge of the transmission case 3, in other words 
on the side of the extension case 9, a bulkhead member 3c in a flange shape is provided 
integrally with the transmission case 3. 

[0070] In the center of the above-described case 4, in order from front to back, an 
input shaft 12, an intermediate shaft 13, and an output shaft 15 of the speed shifting 
mechanism 2 X are configured coaxially. Regarding the position of the axial direction, the 
input shaft 1 1 of the automatic transmission 1 1 is positioned on the front portion of the 
housing case, and the input shaft 12 of the speed shifting mechanism 2 { passes through the 
center of the bulkhead member 3a from the immediate back of the input shaft 1 1 and extends 
to a position that is slightly to the back of the reduced speed planetary gear DP. The 
intermediate shaft 13 is splined at the front portion thereof to the back portion inner 
circumferential side of the input shaft 12, and also the back edge is extended to the bulkhead 
portion 3c member 3c that is approximately to the back side thereof. Then the front portion 
of the output shaft 15 is fit onto to the outer face of the intermediate shaft 13, and the back 
portion protrudes to the back of the extension case 9. As described above, the input shaft 12 



36 

and the intermediate shaft 13 are configured integrally, and comprise the input shaft in a 
broader sense. Further, an oil pump not shown (not shown) that is linked to the input shaft 1 1 
is configured on the inner diameter side of the bulkhead member 3a that separates the inner 
circumferential side of the housing case and the inner circumferential side of the transmission 
case 3. 

[0071] A planetary gear DP and a planetary gear unit PU are placed on the inner 
circumferential side of the transmission case 3 coaxially, and the hydraulic servo 50 of the 
fourth clutch C-4 wherein the friction plate 51 is placed on the outer circumferential side is 
placed between the axial direction of the planetary gear DP and the planetary gear unit PU. 
Further, a ring-shaped support wall (center support) 120 is placed between the axial direction 
of the hydraulic servo 50 of this fourth clutch C-4 and this planetary gear unit PU, so as to be 
adjoined to the hydraulic servo 50 of this fourth clutch C-4. The inner circumferential side of 
this support wall 120 is extended between the inner portions of the hydraulic servo 50 of this 
fourth clutch C-4 and the hydraulic servo 40 of the later-described third clutch C-3, that is to 
say, these hydraulic servos 40 and 50 are placed on the support wall 120. 

[0072] Further, the hydraulic servo 20 of the first clutch C 1 clutch C-l. wherein the 
friction plate 21 is placed on the outer circumferential side of the planetary gear DP and the 
hydraulic servo 40 of the third ehrte4i-clutch J _wherein the friction plate 41 is placed on the 
back side of this friction plate-24 -plate 2 1 . are placed on the front side that is the side opposite 
from the planetary gear set PU in the axial direction as to the hydraulic servo 50 of the 
aforementioned fourth clutch C-4. Specifically, the hydraulic servo 40 of the third clutch C-3 
is placed between the axial direction of the planetary gear DP and the hydraulic servo 50 of 
the fourth clutch C-4, and further, the hydraulic servo 20 of the first clutch C-l is placed on 
the above-mentioned boss unit 3b on the front side that is the side opposite from the hydraulic 
servo 40 of the third clutch C-3 in the axial direction as to the planetary gear DP. 

[0073] Further, the hydraulic servo 30 of the second clutch C 2 clutch C2. wherein 
the friction plate 3 1 is placed on the outer circumferential side -side, is placed on the 
intermediate shaft 13 (in a broader sense on the input shaft 12), shaft 121 on the back side that 
is the side opposite from the planetary gear DP in the axial direction as to the planetary gear 
set PU. Further, the hydraulic servo 60 of the first brake B-l wherein the friction plate 61 is 
placed adjoining is placed on the back face of the support wall 120 at the back side in the 
axial direction thereof, and the hydraulic servo 70 of the second brake- B 2 brake B-2. wherein 
the friction plate 71 is placed on the outer circumferential side of the planetary gear un it PU 



37 

unit PU, is placed on the bulkhead tmit-^e-member 3c on the back side of the hydraulic 
servo 30 of the second clutch C-2. Also, the one-way clutch F-l is placed between the axial 
direction of this planetary gear unit PU and the support wall 120. 

[0074] Continuing, the speed shifting mechanism 2, will be described in detail. The 
planetary gear DP that is placed on the inner circumferential side of the transmission case 3 
comprises a sun gear SI and gear SI, a carrier CR1 and a ring gear Rl as described above. 
On the front side of this planetary gear DP, the above-described boss unit 3b is provided 
eeveri*g-covers_the outer face of the input shaft-42^ -shaft 12 and is fixed so that the above- 
mentioned sun gear SI is incapable of rotating. Further, the carrier CR1 supports the pinions 
PI and P2 so as to be capable of rotating, and these pinions PI and P2 mesh together, while 
also the former pinion PI meshes with the sun gear SI and the latter pinion P2 meshes with 
the ring gear Rl. The carrier plate on the back side of this carrier CR1 is linked to the input 
shaft-43 -shaft 12, while also the former carrier plate is linked to the drum-shaped (first) 
linking member 140. Also, the ring gear Rl is linked to the above-mentioned clutch drum 22 
of the aforementioned first clutch C-l. 

[0075] This first clutch C- 1 comprises a friction plate 2 1 and a hydraulic servo 20 
that disengages this friction plate 21. This hydraulic servo 20 has a clutch drum 22 that is 
open towards the back, a piston member 23, a cancel plate 24, and a return spring 25. The 
piston member 23 is placed on the back portion of the clutch drum 22 so as to be capable of 
moving forward or backwards, and from two sealing rings al and a2, an oil-tight hydraulic oil 
chamber 26 is configured between the clutch drum 22. Further, the cancel plate 24 is 
prevented from moving towards the back by the snap ring 29 fit to the clutch drum 22. The 
cancel plate 24 has a return spring 25 placed compressed between the piston member 23 
placed on the front of the cancel plate 24, and also comprises an oil tight canceling oil 
chamber 27 by two sealing rings al and a3. 

[0076] Further, an outer friction plate of the friction plate 2 1 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 22, and also the inner friction 
plate thereof is splined to the hub member 151. In other words, when this first clutch C-l 
engages, the reduced speed rotation of the ring gear Rl of the above-mentioned planetary gear 
DP is output to the hub member 151. This hub member 151 is linked to the (third) linking 
member 102 supported so as to be capable of rotating on the outer circumferential side of the 
intermediate shaft 13, and this linking member 102 is linked to the sun gear S3 of the above- 
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mentioned planetary gear unit PU. Further, the hub member 153 of the third clutch C-3 to be 
described in detail below is linked to the clutch drum 22 of the above-mentioned clutch C-l. 

[0077] On the other hand, the linking member 140 that is linked to the above- 
mentioned carrier CR1 is linked to the clutch drum 52 of the fourth clutch C-4. This fourth 
clutch C-4 comprises a friction plate 51 and a hydraulic servo 50 that disconnects this friction 
plate 5 1 . This hydraulic servo 50 has a clutch drum 52 that is open towards the front 
(planetary gear DP side), a piston member 53, a cancel plate 54, and a return spring 55. 
Further, the piston member 53 is placed on the front of the clutch drum 52 so as to be capable 
of moving forward or backwards, and from two sealing rings a7 and a8, an oil-tight hydraulic 
oil chamber 56 is configured between the clutch drum 52. Further, the retea-cancel plate 54 
is prevented from moving towards the front by the snap ring 59 fit to the clutch drum 52. The 
cancel plate 54 has a return spring 55 placed compressed between the piston member 53 
placed on the back of the cancel plate 54, and also comprises an oil tight canceling oil 
chamber 57 by two sealing rings a7 and a9. 

[0078] Further, an outer friction plate of the friction plate 5 1 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 52, and also the inner friction 
plate thereof is splined to the hub member 154. In other words, when this fourth clutch C-4 
engages, the input rotation of the carrier CR1 of the above-mentioned planetary gear DP is 
output to the hub member 154. This hub member 154 is linked to the clutch drum 42 of the 
third clutch C-3, and also this clutch drum 42 is linked to the (second) linking member 101 
that is supported so as to be capable of rotating on the further outer circumferential side of the 
aforementioned linking member 102, and this linking member 101 is linked to the sun gear 
S2 of the above-mentioned planetary gear unit PU. 

[0079] This third clutch C-3 comprises a friction plate 41 and a hydraulic servo 40 
that disengages this friction plate 41. This hydraulic servo 40 has a clutch drum 42 that is 
Open towards the front, a piston member 43, a cancel plate 44, and a return spring 45. 
Further, the piston member 43 is placed on the front of the clutch drum 42 so as to be capable 
of moving forward or backwards, and from two sealing rings a4 and a5, an oil-tight hydraulic 
oil chamber 46 is configured between the clutch drum 42. Further, the reton -cancel p late 44 
is prevented from moving towards the front by the snap ring 49 fit to the clutch drum 42. The 
cancel plate 44 has a return spring 45 placed compressed between the piston member 43 
placed on the back of the cancel plate 44, and also comprises an oil tight canceling oil 
chamber 47 by two sealing rings a4 and a6. 
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[0080] Also, an outer friction plate of the friction plate 4 1 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 42, and also the inner friction 
plate thereof is splined to the hub member 1 53. The reduced speed rotation of the ring gear 
Rl of the above-mentioned planetary gear DP is input to the hub member 1 53 via the clutch 
drum 22 of the first clutch C 1 , in clutch C-l , Tn other words when this third clutch C-3 
engages, the reduced speed rotation thereof is input to the clutch drum 42. This clutch 
drum 42 is linked to the linking member 101 that is linked to the sun gear S2 of the planetary 
gear unit PU, as described above. 

[0081] This linking member 101 is linked to a hub member 156 that passes between 
the axial direction of the center support 120 support wall 120 anH the planetary gear unit PU, 
specifically, between the center support 120 support wall 120 anH the one-way clutch F-l, and 
this hub member 156 is splined to the inner friction plate of the friction plate 61 of the first 
brake B-l . This first brake B-l has a hydraulic sem^servo^wherein the side face of the 
outer circumferential side of the back of this support wall 120 is a cylinder portion, and this 
hydraulic servo 60 has a piston member 63, a cancel plate 64, and a return spring 65. The 
piston member 63 is placed on the back of the cylinder portion of the support wall 120 so as 
to be capable of moving forward or backwards, and from two sealing rings alO and al 1, an 
oil-tight hydraulic oil chamber 66 is configured between this cylinder portion. Further, the 
cancel plate 64 is prevented from moving towards the back by the snap ring 69 fit to the 
center support 120. support wall 120. Also, a return spring 65 is placed compressed between 
the refam -cancel plate 64 and the piston member 63 placed on the front thereof. 

[0082] The outer friction plate of the friction plate 61 of this first brake B-l is 
splined with the inner face of the transmission case 3, that is to say, when this first brake B-l 
is retained, the hub member 156 is fixed to as to be incapable of rotating, and the rotation of 
the above-described linking member 101 and the sun gear S2 is fixed. 

[0083] On the other hand, the second clutch C-2 is placed on the back side of the 
planetary gear unit PU and on the outer circumferential side of the back edge of the 
intermediate shaft 13. This second clutch C-2 comprises a friction plate 31 and a hydraulic 
servo 30 that disengages the friction plate 31. This hydraulic servo 30 has a clutch drum 32 
that is open towards the front and is linked to the above-mentioned intermediate shaft 13, a 
piston member 33, a cancel plate 34, and a return spring 35. Further, the piston member 33 is 
placed on the front of the clutch drum 32 so as to be capable of moving forward or 
backwards, and from two sealing rings al2 and al3, an oil-tight hydraulic oil chamber 36 is 



40 

configured between the clutch drum 32. Further, the cancel plate 34 is prevented from 
moving towards the front by the snap ring 39 fit to the intermediate shaft 13. The cancel 
plate 34 has a return spring 35 placed compressed between the piston member 33 placed on 
the back of the return plate 34, and also comprises an oil tight canceling oil chamber 37 by 
two sealing rings al2 and al4. 

[0084] Also, an outer friction plate of the friction plate 3 1 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 32, and also the inner friction 
plate thereof is splined to the hub member 152. In other words, when this second clutch C-2 
is engaged, the input rotation of the above-mentioned intermediate shaft 13 is output to the 
hub member 152. This hub member 152 is linked to the carrier plate on the back side of the 
carrier CR2 of the planetary gear unit PU. 

[0085] On the other hand, on the carrier plate of the front side of the carrier CR2 of 
the planetary gear unit PU is linked to the hub member 157 and is also linked to the inner 
race 1 12 of the one-way clutch F-l. This one-way clutch F-l comprises the above-mentioned 
inner race 1 12, a sprag mechanism 1 13, and an outer race 1 14, and this outer race 1 14 is 
linked to the transmission case 3 by the linking member 1 15, and the rotation thereof is fixed. 
In the case that the inner race 1 12 rotates as to the outer race 1 14, the rotation in only one 
direction is restricted by the sprag mechanism 1 13 and is fixed. 

[0086] The above-mentioned hub member 1 57 is splined with the inner friction 
plate of the friction plate 71 of the second brake B-2. This second brake B-2 has a hydraulic 
servo 70 wherein the side face of the bulkhead portion 3 c m ember 3c on the back of the 
transmission case 3 is a cylinder portion, and this hydraulic servo 70 has a piston member 73, 
a cancel plate 74, and a return spring 75. The piston member 73 is placed on the front of the 
cylinder portion of the bulkhead portion 3 c member 3c so as to be capable of moving forward 
or backwards, and from two sealing rings al5 and al6, an oil-tight hydraulic oil chamber 76 
is configured between this cylinder portion. Further, the cancel plate 74 is prevented from 
moving to the front side by the snap ring 79 fit to the transmission case 3. Also, a return 
spring 75 is placed compressed between the cancel plate 74 and the piston member 73 placed 
on the front thereof. 

[0087] The outer friction plate of the friction plate 7 1 of the second brake B-2 is 
splined with the inner face of the transmission case 3, that is to say, when this second brake 
B-2 is retained, the hub member 157 is fixed so as to be incapable of rotating, and the rotation 
of the carrier CR2 of the above-mentioned planetary gear unit PU is fixed. 
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[0088] This planetary gear unit PU comprises a sun gear S2, a sun gear S3, a carrier 
CR2, and a ring gear R2 as described above. Of these, the sun gear S3 is supported by the 
intermediate shaft 13 so as to be capable of rotating, while also being linked to the linking 
member 102 as described above, and is capable of inputting the reduced speed rotation from 
the first clutch C-l. Further, the sun gear S2 is supported by the linking member 102 so as to 
be capable of rotating, and is linked to the linking member 101 as described above, and the 
reduced speed rotation from the third clutch C-3 or the fourth clutch C-4 or the input rotation 
is capable of inputting, and is capable of retaining by the first brake B-l. Further, the carrier 
CR2 is capable of the input rotation from the second clutch C-2 being input, and the rotation 
in one direction by the one-way clutch F-l is restricted, and the rotation is capable of fixing 
the rotation by the second brake B-2. . 

[0089] This carrier CR2 supports the short pinion P3 and the long pinion P4 so as to 
be capable of rotating, and these pinions P3 and P4 mesh together, and the short pinion P3 
meshes with the sun gear S3 and the long pinion P4 meshes with the sun gear S2 and the ring 
gear R3. Also, this ring gear R3 is linked to the output shaft 15. 

[0090] Continuing, the oil line configuration of each configuration element will be 
described. 

[0091] An oil line that communicates with an oil pump not shown is provided 
within the boss unit 3b that is extended from the above-mentioned transmission case 3, this 
oil fine is sealed by the sealing rings dl and d2, and communicates with the oil line cl 1 that is 
bored in the radial direction of the input shaft 12. An oil line cl2 is bored in the input 
shaft 12, communicating with the oil line cl 1 in the radial direction. Further, on the back side 
of the input shaft 12, multiple oil lines are bored that pass through from the oil line cl2 in the 
radial direction to the outer circumferential side of the input shaft 12, and the supplied oil is 
sprayed from these multiple oil lines to the outer circumferential side of the input shaft 12 as 
a lubricating oil. Thus, each of the members within the transmission case 3, that is to say, 
each gear of the planetary gear DP and the various members of the first clutch C-l and the 
like are lubricated. For example, the oil within the cancel oil chamber 27 of the first clutch 
C-l is also supplied similarly as is the lubricating oil, and in the case of being discharged, 
lubricates the various members within the transmission case 3 by merging with other 
lubricating oil. 

[0092] Further, an oil line c2 1 that communicates with an unshown oil pressure 
control device is bored in the above-mentioned boss unit 3b, and this oil line c21 is sealed 
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between the boss unit 3b and the linking member 140 with the sealing rings d3 and d4, and 
further is sealed between this linking member 140 and the clutch drum 22 of the first clutch 
C-l by the sealing rings d5 and d6, and communicates with the hydraulic oil chamber 26. In 
other words, when the hydraulic oil pressure of the first clutch C-l is supplied from the 
unshown oil pressure control device to the oil line c21, it is supplied to the hydraulic oil 
chamber 26 of the hydraulic servo 20 of the first clutch C-l . 

[0093] On the other hand, oil lines c41 and c5 1 that communicate with the unshown 
oil pressure control device are bored within the center support 120. support wall 120. This 
oil line c41 is sealed between the center support 120 support wall 120 anH the clutch drum 42 
of the third clutch C-3 with the sealing rings d7 and d8, and communicates with the hydraulic 
oil chamber 46. Further, this oil line c51 is sealed between the center support 120 support 
wall 120 and the clutch drum 52 of the fourth clutch C-4 with the sealing rings d9 and dlO, 
and communicates with the hydraulic oil chamber 56. In other words, when the hydraulic oil 
pressure of the third clutch C-3 is supplied from the unshown oil pressure control device to 
the oil line c41, and the hydraulic oil pressure of the fourth clutch C-4 is supplied to the oil 
line c51, it is supplied to the hydraulic oil chamber 46 of the hydraulic servo 40 of the third 
clutch C-3 and the hydraulic oil chamber 56 of the hydraulic servo 50 of the fourth clutch 
C-4, respectively. 

[0094] Further, an unshown oil line that communicates with the unshown oil 
pressure control device is bored in the bulkhead portion 3c m ember 3c of the above- 
mentioned transmission case 3, and this oil line is sealed between the bulkhead portion 3c 
member 3c and the output shaft 15 with the sealing rings dl 1 and dl2, and communicates 
with the oil line c31. Further, this oil line c31 is sealed between the intermediate shaft 13 and 
the output shaft 15 with the sealing ring dl3, and communicates with the oil line c32 that is 
bored within the intermediate shaft 13 in the axial direction, and further the oil line c32 
communicates with the oil line c33 that is bored in the intermediate shaft 13 in the radial 
direction, and communicates with the hydraulic oil chamber 36. In other words, when the 
hydraulic oil pressure of the second clutch C-2 is supplied from the unshown oil pressure 
control device to the oil line c31, it is supplied to the hydraulic oil chamber 36 of the 
hydraulic servo 30 of the second clutch C-2. 

[0095] Now, the hydraulic oil pressure is supplied from the oil pressure control 
device to the hydraulic oil chamber 66 of the hydraulic servo 60 of the first brake B-l by the 
unshown oil line via the support wall 120 from the transmission case 3, and further, the 
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hydraulic oil pressure is supplied from the oil pressure control device to the hydraulic oil 
chamber 76 of the hydraulic servo 70 of the second brake B-2 by the unshown oil line from 
the transmission case 3. 

[0096] As in the above, according to the automatic transmission 1 , relating to the 
present invention, the hydraulic servo 50 of the fourth clutch C-4 is placed between the axial 
direction of the planetary gear unit PU and the planetary gear DP, and the hydraulic servos 20 
and 40 of the first and third clutches C-l and C-3 are placed on the side opposite from the 
planetary gear unit PU in the axial direction as to the hydraulic servo 50 of the fourth clutch 
C-4, and the input shaft 12 and the fourth clutch C-4 are linked via the linking member 140 
that passes by the outer circumferential side of the first and third clutches C-l and C-3, and 
the first and third clutches C-l and C-3 are each linked to the sun gears S2 and S3 of the 
planetary gear unit PU via the linking members 101 and 102 that pass through the inner 
circumferential side of the fourth, clutch C 1, and so the c lutch C-4. The that link 

the various clutches and the various rotation elements of the planetary gear PU are thus 
prevented from clashing, and while the linking member 140 that rotates from the input 
rotation (in other words, not rotated at an increased speed nor does the transmitting torque 
increase) (in other wordo, not rotated at an increased speed nor does the t i ansmitting torqu e 
incrcaa °) can be P laced on the outer circumferential side, the linking members 101 and 102 
that have the possibility of greatly accelerating rotation can be placed on the inner 
circumferential side. Thus, the thickness of the various linking members that linked these 
clutches and the various rotation elements of the planetary gear unit PU can be designed to be 
made relatively thin and lightweight, and an automatic transmission 1 , that is more 
lightweight with improved controllability can be designed. Further, the linking member 140 
that rotates from the input rotation can be placed on the outer circumferential side, and so an 
input rotation count sensor that detects the number of input rotations can be easily affixed. 

[0097] Also, the hydraulic oil is supplied from the oil line c5 1 that is provided on 
the support wall 120 to the hydraulic servo 50 of the fourth clutch C-4, and so the number of 
sealing rings can be reduced compared to the case wherein the hydraulic oil is supplied from 
the input shaft 12 (or the intermediate shaft 13) via the linking member 101 and the linking 
member 102. Thus, efficiency improvements of the automatic transmission 1 , due to the 
decrease in sliding resistance by the sealing rings, decrease in hydraulic oil leaking from the 
sealing rings, and preventing decrease of controllability, are enabled. 
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[0098] Further, the clutch drum 52 of the hydraulic servo 50 of the fourth clutch C-4 
is open toward the planetary gear DP side, and so the member that outputs the rotation of the 
fourth clutch C-4 and the linking member 140 can be prevented from clashing. 

[0099] Also, the input rotation from the fourth clutch C-4 and the reduced speed 
rotation from the third clutch C-3 can be transmitted to the sun gear S2, both using the linking 
member 101 . Thus, the number of parts can be reduced and the automatic transmission 1 , 
can be designed to be more lightweight and compact. 

[0100] Further, the first brake B-l is linked to the linking member 101 via the hub 
member 156 that passes between the axial direction of the fourth clutch C-4 and the planetary 
gear unit PU, and so the rotation of the sun gear S2 of the planetary gear unit PU can be fixed, 
and the linking member 140 and the hub member 156 can be prevented from clashing. 

[0101] Further, the hydraulic servo 40 of the third clutch C-3 is placed between the 
axial direction of the planetary gear DP and the hydraulic servo 50 of the fourth clutch C-4, 
and so the hydraulic servo 40 of the third clutch C-3 and the hydraulic servo 50 of the fourth 
clutch C-4 can be placed closer together, and the member that transmits a relatively large 
torque that links the fourth clutch C-4 and the third clutch C-3 (particularly the member for 
linking from the third clutch C-3 to the linking member 101) can be shortened. Thus an 
automatic transmission 1, that is more lightweight or has improved controllability can be 
designed. Further, the hydraulic oil is supplied to the hydraulic servo 40 of the third clutch 
C-3 via the oil line c41 that is provided on the support wall 120, and so the number of sealing 
rings can be reduced compared to the case wherein for example, the hydraulic oil is supplied 
from the oil line provided on the boss unit 3b that extends from the case 3 or the input 
shaft 1 2 via the member that relatively retate -rotates such as the linking member 1 40. Thus, I 
an automatic transmission 1 , with improved efficiency and improved controllability can be 
designed. 

[0102] Further, the hydraulic servo 20 of the first clutch C-l is placed on the side 
opposite from the hydraulic servo 40 of the third clutch C-3 in the axial direction as to the 
planetary gear DP and on the boss unit 3b that extends from the case 3, and the hydraulic oil 
is supplied to the hydraulic servo 20 of the first clutch C-l from the oil line c2 1 provided 
within the boss unit 3b, and so the length of the oil line to the hydraulic oil chamber 26 can be 
shortened compared to the case wherein the hydraulic oil is supplied via the input shaft 12, 
and the oil pressure control response can be improved. Particularly, the first clutch C-l is a 
clutch wMeh-thaLis engaged at the time of switching from the neutral range to the driving 
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range, so the response regarding switching to the driving state can be improved. Further, the 
first clutch C-l is on the side opposite from the third and fourth clutches C-3 and C-4 in the 
axial direction as to the planetary gear DP, in other words the clutch placed on the boss 
unit 3b is only the first clutch C 1, and no multiple clutch C-l. Multiple oil lines being 
provided concentrated within the boss uraW -unit 3b can thus b e prevented, and the area of 
the various oil lines within the boss unit 3b can be sufficiently secured, and so the pipe 
resistance of the hydraulic oil can be reduced. Thus, the hydraulic oil response that supplies 
to the first clutch C-l can be improved. 

[01 03] Further, the hydraulic servo 30 of the second clutch C-2 is placed on the side 
opposite from the planetary gear DP in the axial direction as to the planetary gear unit PU, 
and so multiple oil lines being provided concentrated within the boss unit 3b or on the 
support wall 120 can be prevented. 

[0104] Also as described above, the forward first speed is achieved by engaging the 
first clutch C-l and also retaining the one-way clutch F-l (or the second brake B-2), the 
forward second speed achieved by engaging the first clutch C-l and by also retaining the first 
brake B-l, the forward third speed achieved by engaging the first clutch C-l and the third 
clutch C-3, the forward fourth speed achieved by engaging the first clutch C-l and the fourth 
clutch C-4, the forward fifth speed achieved by engaging the first clutch C-l and the second 
clutch C-2, the forward sixth speed achieved by engaging the second clutch C-2 and the 
fourth clutch C-4, the forward seventh speed achieved by engaging the second clutch C-2 and 
the third clutch C-3, the forward eighth speed achieved by engaging the second clutch C-2 
and by also retaining the first brake B-l, and the reverse speed achieved by engaging the third 
clutch C-3 or the fourth clutch C-4 and by also retaining the second brake B-2. 
<Second Embodiment 

[01 05] Next, a second embodiment wherein a portion of the above-mentioned first 
embodiment has been changed will be described, following Fig. 5. Fig. 5 is a cross-sectional 
diagram illustrating the automatic transmission 1 2 relating to the second embodiment. With 
the second embodiment to be described below, the portions that hav^hayea. similar 
configuration as the automatic transmission 1, according to the first embodiment will use 
hayejhe same reference numerals, and the description thereof will be omitted. 

[01 06] The automatic transmission 1 2 relating to the present second embodiment 
comprises a speed shifting mechanism 2 2 , and this speed shifting mechanism 2 2 has a second 
clutch C-2 and the hydraulic servo 30 thereof that are placed between the axial direction of 
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the planetary gear DP and the planetary gear unit PU as to the speed shifting mechanism 2, of 
the automatic transmission 1, relating to the first embodiment, and specifically, the hydraulic 
servo 30 of the second clutch C-2 is placed between the axial direction of planetary gear DP 
and the hydraulic servo 40 of the third clutch C-3. In other words, the hydraulic servo 30 of 
this second clutch C-2 is placed on the outer circumferential side of the back edge of the input 
shaft 12 and is also on the inner circumferential side of the friction plate 41 of the third clutch 
C-3. Also, the clutch drum 32 thereof is linked to the input shaft 12. Further, the hub 
member 152 that is splined with the inner friction plate of the friction plate 3 1 of the second 
clutch C-2 is linked to the intermediate shaft 13. The intermediate shaft 13 of the present 
embodiment is provided as to the input shaft 12 so as to be capable of rotating, in rotating. In 
other words the intermediate shaft 13 become a linking member for the purpose of 
transmitting the rotation of the hub member 152 to the carrier CR2 of the planetary gear unit 
PU. 

[0107] Continuing, the oil line configuration of the various configuration elements 
in the present embodiments will be described. 

[0108] An oil line that communicates with an oil pump not shown is provided 
within the boss unit 3b that extends from the above-mentioned transmission case 3, and this 
oil line is sealed by the sealing rings dl and d2, and communicates with the oil line cl 1 that is 
bored in the input shaft 12 in the radial direction. The input shaft 12 has an oil line cl2 bored 
in the axial direction, and also communicates with the oil line cl 1 in the radial direction. 
Also, on the back side of the input shaft 12, multiple unshown oil lines are bored that pass 
through from the oil line cl2 to the outer circumferential side of the input shaft 12 in the 
radial direction, and the supplied oil is sprayed from these multiple oil lines to the outer 
circumferential side of the input shaft 12 as lubricating oil. Thus, the various members within 
the transmission case 3, in other words the various gear of the planetary gear DP and the 
various members of the first clutch C- 1 and the second clutch C 2 clutch C-2. are lubricated. I 
Now, for example, the oil within the cancel oil chamber 27 of the first clutch C- 1 and within 
the cancel oil chamber 37 of the second clutch C-2 is supplied similarly to the lubricating oil, 
and in the case of being discharged, lubricates the various members within the transmission 
case 3 by merging with other lubricating oil. 

[0109] Further, an oil line that communicates with an unshown oil pressure control 
device is bored in the above-mentioned boss unit 3b, and this oil line is sealed between the 
boss unit 3b and the input shaft 12 With the sealing rings d3 and d4, and communicates with 
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the oil line c3 1 bored in the input shaft 12 in the radial direction. This oil line c31 
communicates with the oil line c32 that is bored in the input shaft 12 in the axial direction, 
that is to say bored parallel to the above-mentioned oil line cl2, and this oil line c32 
communicates with the oil line c33 that is bored at the back edge side of the input shaft 12 in 
the radial direction. Also, this oil line c33 communicates with the hydraulic oil chamber 36. 
In other words, when the hydraulic oil pressure of the second clutch C-2 is supplied from the 
oil pressure control device to the oil line c31, it is supplied to the hydraulic oil chamber 36 of 
the hydraulic servo 30 of the second clutch C-2. 

[0110] Further, an oil line c2 1 that communicates with an unshown oil pressure 
control device is bored in the above-mentioned boss unit 3b, and this oil line c21 is sealed 
between the boss unit 3b and the linking member 140 with the sealing rings d5 and d6, and 
further is sealed between this linking member 140 and the clutch drum 22 of the first clutch 
C-l by the sealing rings d7 and d8, and communicates with the hydraulic oil chamber 26. In 
other words, when the hydraulic oil pressure of the first clutch C-l is supplied from the 
unshown oil pressure control device to the oil line c21, if is supplied to the hydraulic oil 
chamber 26 of the hydraulic servo 20 of the first clutch c21. 

[0111] On the other hand, oil lines c41 and c51 that communicate with the unshown 
oil pressure control device are bored within the support wall 120. This oil line c41 is sealed 
between the support wall 120 and the clutch drum 42 of the third clutch C-3 with the sealing 
rings dO and d 10, and communicates with the hydraulic oil chamber 46. Further, this oil line 
c51 is sealed between the support wall 120 and the clutch drum 52 of the fourth clutch C-4 
with the sealing rings dl 1 and dl2, and communicates with the hydraulic oil chamber 56. In 
other words, when the hydraulic oil pressure of the third clutch C-3 is supplied from the 
unshown oil pressure control device to the oil line c41, and the hydraulic oil pressure of the 
fourth clutch C-4 is supplied to the oil line c5 1, it is supplied to the hydraulic oil chamber 46 
of the hydraulic servo 40 of the third clutch C-3 and the hydraulic oil chamber 56 of the 
hydraulic servo 50 of the fourth clutch C-4, respectively. 

[01 12] Now, the hydraulic oil pressure is supplied from the oil pressure control 
device to the hydraulic oil chamber 66 of the hydraulic servo 60 of the first brake B-l by the 
unshown oil line via the support wall 120 from the transmission case 3, and further, the 
hydraulic oil pressure is supplied from the oil pressure control device to the hydraulic oil 
chamber 76 of the hydraulic servo 70 of the second brake B-2 by the unshown oil line from 
the transmission case 3. 
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[01 13] As in the above, according to the automatic transmission 1 2 relating to the 
present invention, the hydraulic servo 50 of the fourth clutch C-4 is placed between the axial 
direction of the planetary gear unit PU and the planetary gear DP, and the hydraulic servos 20 
and 40 of the first and third clutches C-l and C-3 are placed on the side opposite from the 
planetary gear unit PU in the axial direction as to the hydraulic servo 50 of the fourth clutch 
C-4, and the input shaft 12 and the fourth clutch C-4 are linked via the linking member 140 
that passes by the outer circumferential side of the first and third clutches C-l and C-3, and 
the first and third clutches C-l and C-3 are each linked to the sun gears S2 and S3 of the 
planetary gear unit PU via the linking members 101 and 102 that pass through the inner 
circumferential side of the fourth clutch C 1, and ao the clutch C-4. The m emhers that link 
the various clutches and the various rotation elements of the planetary gear PU are thus 
prevented from clashing, and while the linking member 140 that rotates from the input 
rotation (in other words, not rotated at an increased speed nor does the transmitting torque 
increase) can be placed on the outer circumferential side, the linking members 101 and 102 
that have the possibility of greatly accelerating rotation can be placed on the inner 
circumferential side. Thus, the thickness of the various linking members that linked fhese 
clutches and the various rotation elements of the planetary gear unit PU can be designed to be 
made relatively thin and lightweight, and an automatic transmission 1 2 that is more 
lightweight with improved controllability can be designed. Further, the linking member 140 
that rotates from the input rotation can be placed on the outer circumferential side, and so an 
input rotation count sensor that detects the number of input rotations can be easily affixed. 

[0114] Also, the hydraulic oil is supplied from the oil line c5 1 that is provided on 
the support wall 120 to the hydraulic servo 50 of the fourth clutch C-4, and so the number of 
sealing rings can be reduced compared to the ease-case^wherein the hydraulic oil is supplied 
from the input shaft 12 (or the intermediate shaft 13) via the linking member 101 and the 
linking member 102. Thus, efficiency improvements of the automatic transmission 1 2 due to 
the decrease in sliding resistance by the sealing rings, decrease in hydraulic oil leaking from 
the sealing rings, and preventing decrease of controllability, is enabled. 

[01 15] Further, the clutch drum 52 of the hydraulic servo 50 of the fourth clutch C-4 
is open toward the planetary gear DP side, and so the member that outputs the rotation of the 
fourth clutch C-4 and the linking member 140 can be prevented from clashing. 

[0116] Also, the input rotation from the fourth clutch C-4 and the reduced speed 
rotation from the third clutch C-3 can be transmitted to the sun gear S2, both using the linking 
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member 101. Thus, the number of parts can be reduced and the automatic transmission 1 2 
can be designed to be more lightweight and compact. 

[0117] Further, the first brake B-l is linked to the linking member 101 via the hub 
member 156 that passes between the axial direction of the fourth clutch C-4 and the planetary 
gear unit PU, and so the rotation of the sun gear S2 of the planetary gear unit PU can be fixed, 
and the linking member 140 and the hub member 156 can be prevented from clashing. 

[01 1 8] Further, the hydraulic servo 40 of the third clutch C-3 is placed between the 
axial direction of the planetary gear DP and the hydraulic servo 50 of the fourth clutch C-4, 
and so the hydraulic servo 40 of the third clutch C-3 and the hydraulic servo 50 of the fourth 
clutch C-4 can be placed closer together, and the member that transmits a relatively large 
torque that links the fourth clutch C-4 and the third clutch C-3 (particularly the member for 
linking from the third clutch C-3 to the linking member 101) can be shortened. Thus an 
automatic transmission 1 ( that is more lightweight or has improved controllability can be 
designed. Further, the hydraulic oil is supplied to the hydraulic servo 40 of the third clutch 
C-3 via the oil line c41 that is provided on the support wall 120, and so the number of sealing 
rings can be reduced compared to the ease -case, w herein for example, the hydraulic oil is 
supplied from the oil line provided on the boss unit 3b that extends from the case 3 or the 
input shaft 12 via the member that relatively retate -rotates. such as the linking member 140. 
Thus, an automatic transmission 1 2 with improved efficiency and improved controllability 
can be designed. 

[0119] Further, the hydraulic servo 20 of the first clutch C-l is placed on the side 
opposite from the hydraulic servo 40 of the third clutch C-3 in the axial direction as to the 
planetary gear DP and on the boss unit 3b that extends from the case 3, and the hydraulic oil 
is supplied to the hydraulic servo 20 of the first clutch C-l from the oil line c21 provided 
within the boss unit 3b, and so the length of the oil line to the hydraulic oil chamber 26 can be 
shortened compared to the case wherein the hydraulic oil is supplied via the input shaft, and 
the oil pressure control response can be improved. Further, the first clutch C-l is on the side 
opposite from the third and fourth clutches C-3 and C-4 in the axial direction as to the 
planetary gear DP, in other words the clutch placed on the boss unit 3b is only the first clutch 
C-l, and so multiple oil lines being provided concentrated within the boss unit can be 
prevented, and the area of the various oil lines within the boss unit 3b can be sufficiently 
secured, and so the pipe resistance of the hydraulic oil can be reduced. Thus, response of the 
hydraulic oil that is supplied to the first clutch C-l can be improved. 
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[0120] Further, the hydraulic servo 30 of the second clutch C-2 is placed between 
the axial direction of the planetary gear unit PU and the planetary gear DP, and so the 
planetary gear unit PU and the output shaft 15 of the automatic transmission 1 2 can be closer 
to one another, and a large torque can be transmitted at a relatively low speed, and the 
member that links the ring gear R3 that makes a high rotation at a relatively reverse speed and 
the output shaft can be shortened. Thus, an automatic transmission 1 2 with reduced weight 
and improved controllability can be designed. Further, this planetary gear unit PU can be 
placed closer to the supporting unit (in other words the portion supported by the output 
shaft 15) of the shaft wherein the planetary gear unit PU is placed (in other words the 
intermediate shaft 13), and the gear positions can be stabilized. 

[0121] Further, the hydraulic servo 30 of the second clutch C-2 is placed between 
the axial direction of the third clutch C-3 and the planetary gear unit PU, and so can be placed 
between the axial direction of the planetary gear set and the speed reduction planetary gear. 
Therefore, the second clutch C 2 clutch C-2. which has a relatively small volume - volume, can 
be placed on the inner circumferential side of the friction plate 41 of the third clutch C-3, and 
so the shaft length of the automatic transmission 1 2 can be shortened. Further, the member 
that inputs the input rotation into the planetary gear DP and the clutch drum 32 of the second 
clutch C-2 can be made to have commonality and so the shaft length of the automobile 
automatic transmission 1 2 can be shortened. 

[0122] Also, the forward first speed is achieved by engaging the first clutch C-l and 
also retaining the one-way clutch F-l (or the second brake B-2), the forward second speed 
achieved by engaging the first clutch C-l and by also retaining the first brake B-l, the forward 
third speed achieved by engaging the first clutch C-l and the third clutch C-3, the forward 
fourth speed achieved by engaging the first clutch C-l and the fourth clutch C-4, the forward 
fifth speed is achieved engaging the first clutch C-l and the second clutch C-2, the forward 
sixth speed achieved by engaging the second clutch C-2 and the fourth clutch C-4, the 
forward seventh speed achieved by engaging the second clutch C-2 and the third clutch C-3, 
the forward eighth speed achieved by engaging the second clutch C-2 and by also retaining 
the first brake B-l, and the reverse speed achieved by engaging the third clutch C-3 or the 
fourth clutch C-4 and by also retaining the second brake B-2. 
<Third Embodiment 

[0123] Next, a third embodiment wherein a portion of the above-mentioned first 
embodiment has been changed will be described, following Fig. 6. Fig. 6 is a cross-sectional 
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diagram illustrating the automatic transmission 1 3 relating to the third embodiment. With the 
third embodiment to be described below, the portions that have -have a similar configuration 
as the automatic transmission 1, relating to the first embodiment wiH-ttse -will have the same 
reference numerals, and the description thereof will be omitted. 

[0124] The automatic transmission 1 3 relating to the present third embodiment 
comprises a speed shifting mechanism 2 3 , and this speed shifting mechanism 2 3 has a first 
clutch C-l and the hydraulic servo 20 thereof that are placed between the axial direction of 
the planetary gear DP and the planetary gear unit PU as to the speed shifting mechanism 2, of 
the automatic transmission 1 , relating to the first embodiment, and specifically, the hydraulic 
servo 20 of the first clutch C-l is placed between the axial direction of tfieplanetary gear DP 
and the hydraulic servo 40 of the third clutch C-3. In other words, the hydraulic servo 20 of 
this first clutch C-l is placed on the outer circumferential side of the back edge of the input 
shaft 12, and also the clutch drum 22 thereof is support so as to be capable of rotating on the 
input shaft 12. Further, the outer circumferential side of the front edge of the clutch drum 22 
of the first clutch C-l is splined with the inner friction plate of the friction plate 41 of the 
third clutch C-3. In other wefds -words. this is in the form wherein the role as the hub 
member 153 is also fulfilled, and the friction plate 41 of the third clutch C-3 is placed so as to 
be overlapped on the outer circumferential side of the friction plate 21 of the first clutch C-l. 

[0125] Continuing, the oil line configuration of the various configuration elements 
in the present embodiments will be described. 

[0126] An oil line that communicates with the oil pump not shown is provided 
within the boss unit 3b that extends from the above-mentioned transmission case 3, and this 
oil line is sealed by the sealing rings dl and d2, and communicates with the oil line cl 1 that is 
bored in the input shaft 12 in the radial direction. The input shaft 12 has an oil line cl2 bored 
in the axial direction, and also communicates with the oil line cl 1 in the radial direction. 
Also, on the back side of the input shaft 12, multiple unshown oil lines are bored that pass 
through from the oil line c 12 to the outer circumferential side of the input shaft 12 in the 
radial direction, and the supplied oil is sprayed from these multiple oil lines to the outer 
circumferential side of the input shaft 12 as lubricating oil. Thus, the various members within 
the transmission case 3, in other words the various gears of the planetary gear DP and the 
various members and so forth of the first clutch C 1 clutch C-l. are lubricated. Now, for I 
example, the oil within the cancel oil chamber 27 of the first clutch C-l is supplied similarly 
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to the lubricating oil, and in the case of being discharged, lubricates the various members 
within the transmission case 3 by merging with other lubricating oil. 

[0127] Further, an unshown oil line that communicates with an unshown oil 
pressure control device is bored in the above-mentioned boss unit 3b, and this oil line is 
sealed between the boss unit 3b and the input shaft 12 with the sealing rings d3 and d4, and 
communicates with the oil line c21 bored in the input shaft 12 in the radial direction. This oil 
line c21 communicates with the oil line c22 that is bored in the input shaft 12 in the axial 
direction, that is to say bored parallel to the above-mentioned oil line cl2, and this oil line 
c22 communicates with the oil line c23 that is bored at the back edge side of the input 
shaft 12 in the radial direction. Also, this oil line c23 is sealed between the input shaft 12 and 
the clutch drum 22 of the first clutch C-l by the sealing rings d5 and d6, and communicates 
with the hydraulic oil chamber 26. In other words, when the hydraulic oil pressure of the first 
clutch C-l is supplied from the unshown oil pressure control device to the oil line c21, it is 
supplied to the hydraulic oil chamber 26 of the hydraulic servo 20 of the first clutch C-l . 

[0128] On the other hand, oil lines c41 and c5 1 that communicate with the unshown 
oil pressure control device are bored within the support wall 120. This oil line c41 is sealed 
between the support wall 120 and the clutch drum 42 of the third clutch C-3 with the sealing 
rings d7 and d8, and communicates with the hydraulic oil chamber 46. Further, this oil line 
c51 is sealed between the support wall 120 and the clutch drum 52 of the fourth clutch C-4 
with the sealing rings d9 and d 10, and communicates with the hydraulic oil chamber 56. In 
other words, when the hydraulic oil pressure of the third clutch C-3 is supplied from the 
unshown oil pressure control device to the oil line c41, and the hydraulic oil pressure of the 
fourth clutch C-4 is supplied to the oil line c51, it is supplied to the hydraulic oil chamber 46 
of the hydraulic servo 40 of the third clutch C-3 and the hydraulic oil chamber 56 of the 
hydraulic servo 50 of the fourth clutch C-4, respectively. 

[0129] Also, an unshown oil line that communicates with the unshown oil pressure 
control device is bored in the bulkhead portion 3c m ember 3c of the above-mentioned 
transmission case 3, and this oil line is sealed between the bulkhead portion 3c member 3c 
and the output shaft 15 with the sealing rings dl 1 and dl2, and communicates with the oil 
line c31. Further, this oil line c31 is sealed between the intermediate shaft 13 and the output 
shaft 15 with the sealing ring dl3, and communicates with the oil line c32 that is bored within 
the intermediate shaft 13 in the axial direction, and further, the oil line c32 communicates 
with the oil line c33 that is bored in the intermediate shaft 13 in the radial direction, and 
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communicates with the hydraulic oil chamber 36. In other words, when the hydraulic oil 
pressure of the second clutch C-2 is supplied from the unshown oil pressure control device to 
the oil line c31, it is supplied to the hydraulic oil chamber 36 of the hydraulic servo 30 of the 
second clutch C-2. 

[0130] Now, the hydraulic oil pressure is supplied from the oil pressure control 
device to the hydraulic oil chamber 66 of the hydraulic servo 60 of the first brake B-l by the 
unshown oil line via the center support 120 support wall 120 from the transmission case 3, 
and further, the hydraulic oil pressure is supplied from the oil pressure control device to the 
hydraulic oil chamber 76 of the hydraulic servo 70 of the second brake B-2 by the unshown 
oil line from the transmission case 3. 

[0131] As in the above, according to the automatic transmission 1 3 relating to the 
present invention, the hydraulic servo 50 of the fourth clutch C-4 is placed between the axial 
direction of the planetary gear unit PU and the planetary gear DP, and the hydraulic servos 20 
and 40 of the first and third clutches C-l and C-3 are placed on the side opposite from the 
planetary gear unit PU in the axial direction as to the hydraulic servo 50 of the fourth clutch 
C-4, and the input shaft 12 and the fourth clutch C-4 are linked via the linking member 140 
that passes by the outer circumferential side of the first and third clutches C-l and C-3, and 
the first and third clutches C-l and C-3 are each linked to the sun gears S2 and S3 via the 
linking members 101 and 102 that pass through the inner circumferential side of the fourth 
clutch C-4, and so the members that link the various clutches and the various rotation 
elements of the planetary gear PU are prevented from clashing, and while the linking 
member 140 that rotates from the input rotation (in other words, not rotated at an increased 
speed nor does the transmitting torque increase) can be placed on the outer circumferential 
side, the linking members 101 and 102 that have the possibility of greatly accelerating 
rotation can be placed on the inner circumferential side. Thus, the thickness of the various 
linking members that linked these clutches and the various rotation elements of the planetary 
gear unit PU can be designed to be made relatively thin and lightweight, and an automatic 
transmission 1 3 that is more lightweight with improved controllability can be designed. 
Further, the linking member 140 that rotates from the input rotation can be placed on the 
outer circumferential side, and so an input rotation count sensor that detects the number of 
input rotations can be easily affixed. 

[0132] Also, the hydraulic oil is supplied from the oil line c5 1 that is provided on 
the support wall 120 to the hydraulic servo 50 of the fourth clutch C-4, and so the number of 
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sealing rings can be reduced compared to the case wherein the hydraulic oil is supplied from 
the input shaft 12 (or the intermediate shaft 13) via the linking member 101 and the linking 
member 102. Thus, efficiency improvements of the automatic transmission 1 3 due to the 
decrease in sliding resistance by the sealing rings, decrease in hydraulic oil leaking from the 
sealing rings, and preventing decrease of controllability, is enabled. 

( [0133] Further, the clutch drum 52 of the hydraulic servo 50 of the fourth clutch C-4 
is open toward the planetary gear DP side, and so the member that outputs the rotation of the 
fourth clutch C-4 and the linking member 140 can be prevented from clashing. 

[01 34] Also, the input rotation from the fourth clutch C-4 and the reduced speed 
rotation from the third clutch C-3 can be transmitted to the sun gear S2, both using the linking 
member 101. Thus, the number of parts can be reduced and the automatic transmission 1 3 
can be designed to be more lightweight and compact. 

[0135] Further, the first brake B- 1 is linked to the linking member 1 01 via the hub 
member 156 that passes between the axial direction of the fourth clutch C-4 and the planetary 
gear unit PU, and so the rotation of the sun gear S2 oaf the planetary gear unit PU can be 
fixed, and the linking member 140 and the hub member 156 can be prevented from clashing. 

[0136] Further, the hydraulic servo 20 of the first clutch C-l is placed between the 
axial direction of the planetary gear DP and the hydraulic servo 40 of the third clutch C-3, and 
the hydraulic oil is supplied from the oil line provided within the input shaft 12 to the 
hydraulic servo 20 of the first clutch C-l, and so the number of sealing rings can be reduced 
as compared to the case wherein the hydraulic oil is supplied via the members that relatively 
rotate such as the first linking member 140 from the oil line provided on the boss unit 3b that 
extends from the case 3, for example. Thus, an automatic transmission 1 , that is more 
efficient or has improved controllability can be designed. 

[0137] Further, the hydraulic serve^seryoJOpf the second clutch C-2 is placed on I 
the side opposite from the planetary gear DP in the axial direction as to the planetary gear unit 
PU, and so multiple oil lines being provided concentrated within the boss unit 3b or on the 
support wall 120 can be prevented. 

[0138] Also, the forward first speed is achieved by engaging the first clutch C-l and 
also retaining the one-way clutch F-l (or the second brake B-2), the forward second speed by 
engaging the first clutch C-l and by also retaining the first brake B-l, the forward third speed 
by engaging the first clutch C-l and the third clutch C-3, the forward fourth speed by 
engaging the first clutch C-l and the fourth clutch C-4, the forward fifth speed by engaging 
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the first clutch C-l and the second clutch C-2, the forward sixth speed by engaging the second 
clutch C-2 and the fourth clutch C-4, the forward seventh speed by engaging the second 
clutch C-2 and the third clutch C-3, the forward eighth speed by engaging the second clutch 
C-2 and by also retaining the first brake B-l, and the reverse speed by engaging the third 
clutch C-3 or the fourth clutch C-4 and by also retaining the second brake B-2. 
<Fourth Embodiment 

[0139] Next, a fourth embodiment wherein a portion of the above-mentioned third 
embodiment has been changed will be described, following Fig. 7. Fig. 7 is a cross-sectional 
diagram illustrating the automatic transmission 1 4 relating to the fourth embodiment. With 
the fourth embodiment to be described below, the portions that have-hayea.similar 
configuration as the automatic transmission 1 3 relating to the third embodiment will use-haye 
the same reference numerals, and the description thereof will be omitted. 

[0140] The automatic transmission 1 4 relating to the present fourth embodiment 
comprises a speed shifting mechanism 2 4 , and this speed shifting mechanism 2 4 has a second 
clutch C-2 and the hydraulic servo 30 thereof that are placed between the axial direction of 
the planetary gear DP and the planetary gear unit PU as to the speed shifting mechanism 2 3 of 
the automatic transmission 1 3 relating to the third embodiment, and specifically, the hydraulic 
servo 30 of the second clutch C-2 is placed between the axial direction of the hydraulic 
servo 20 of the first clutch C-l and the hydraulic servo 40 of the third clutch C-3. In other 
words, the hydraulic servo 30 of this second clutch C-2 is placed on the outer circumferential 
side of the back edge of the input shaft 12 and is also on the inner circumferential side of the 
friction plate 41 of the third clutch C-3. Also, the clutch drum 32 thereof is linked to the 
input shaft 12. Further, the hub member 152 that is splined with the inner friction plate of the 
friction plate 3 1 of the second clutch C-2 is linked to the intermediate shaft 13. The 
intermediate shaft 13 of the present embodiment is provided as to the input shaft 12 so as to 
be capable of rotating,-**^ other wegfe-words. the intermit, , t u^ mr „ a hnking . 
member for the purpose of transmitting the rotation of the hub member 152 to the carrier CR2 
of the planetary gear unit PU. The clutch drum 22 of the first clutch C-l is linked to the hub 
member 153 that is splined with the friction plate 41 of the third clutch C-3, similar to the 
automatic transmission 1, relating to the above-mentioned first embodiment. 

[0141 ] Continuing, the oil line configuration of the various configuration elements 
in the present embodiments will be described. 
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[0142] An oil line that communicates with the oil pump not shown (not shown! is 
provided within the boss unit 3b that extends from the above-mentioned transmission case 3, 
and this oil line is sealed by the sealing rings dl and d2, and communicates with the oil line 
cl 1 that is bored in the input shaft 12 in the radial direction. The input shaft 12 has an oil line 
cl2 bored in the axial direction, and also communicates with the oil line cl 1 in the radial 
direction. Also, on the back side of the input shaft 12, multiple unshown oil lines are bored 
that pass through from the oil line cl2 to the outer circumferential side of the input shaft 12 in 
the radial direction, and the supplied oil is sprayed from these multiple oil lines to the outer 
circumferential side of the input shaft 12 as lubricating oil. Thus, the various members within 
the transmission case 3, in other words the various gears of the planetary gear DP and the 
various members of the first clutch C-l and the second clutch C-2 are lubricated. Now, for 
example, the oil within the cancel oil chamber 27 of the first clutch C-l and within the cancel 
oil chamber 37 of the second clutch C-2 is supplied similarly to the lubricating oil, and in the 
case of being discharged, lubricates the various members within the transmission case 3 by 
merging with other lubricating oil. 

[0143] Further, an unshown oil line that communicates with an unshown oil 
pressure control device is bored in the above-mentioned boss unit 3b, and this oil line is 
sealed between the boss unit 3b and the input shaft 12 with the sealing rings d3 and d4, and 
communicates with the oil line c3 1 bored in the input shaft 12 in the radial direction. This oil 
line c3 1 communicates with the oil line c32 that is bored in the input shaft 12 in the axial 
direction, that is to say bored parallel to the above-mentioned oil line cl2, and this oil line 
c32 communicates with the oil line c33 that is bored at the back edge side of the input 
shaft 12 in the radial direction. Also, this oil line c33 communicates with the hydraulic oil 
chamber 36, In other words, when the hydraulic oil pressure of the second clutch C-2 is 
supplied from the unshown oil pressure control device to the oil line c31, it is supplied to the 
hydraulic oil chamber 36 of the hydraulic servo 30 of the second clutch C-2. 

[0144] Further, an unshown oil line that communicates with an unshown oil 
pressure control device is bored in the above-mentioned boss unit 3b, and this oil line is 
sealed between the boss unit 3b and the input shaft 12 with the sealing rings d5 and d6, and 
communicates with the oil line c21 bored in the input shaft 12 in the radial direction. This oil 
line c21 communicates with the oil line c32 that is bored in the input shaft 12 in the axial 
direction, that is to say communicating with an oil line omitted from the diagram, that is 
bored in parallel to the above-mentioned oil line cl2 and the oil line c32, and this oil line 
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communicates with the oil line c23 that is bored at approximately the middle of the input 
shaft 12 in the radial direction. Also, this oil line c23 is sealed between the input shaft 12 and 
the clutch drum 22 of the first clutch C-l with the sealing rings d7 and d8, and communicates 
with the hydraulic oil chamber 26. In other words, when the hydraulic oil pressure of the first 
clutch C-l is supplied from the oil pressure control device to the oil line c21, it is supplied to 
the hydraulic oil chamber 26 of the hydraulic servo 20 of the first clutch C-l. 

[0145] On the other hand, oil lines c41 and c51 that communicate with the unshown 
oil pressure control device are bored in the support wall 120. This oil line c41 is sealed 
between the support wall 120 and the clutch drum 42 of the third clutch C-3 with the sealing 
rings d9 and dlO, and communicates with the hydraulic oil chamber 46. Further, this oil line 
c51 is sealed between the center suppert-iaQ -support wall 1 ?n ,nH the dutch dmm 52 of me 
fourth clutch C-4 with the sealing rings dl 1 and dl2, and communicates with the hydraulic 
oil chamber 56. In other words, when the hydraulic oil pressure of the third clutch C-3 is 
supplied from the unshown oil pressure control device to the oil line c41, and the hydraulic 
oil pressure of the fourth clutch C-4 is supplied to the oil line c51, it is supplied to the 
hydraulic oil chamber 46 of the hydraulic servo 40 of the third clutch C-3 and the hydraulic 
oil chamber 56 of the hydraulic servo 50 of the fourth clutch C-4, respectively. 

[0146] Now, the hydraulic oil pressure is supplied from the oil pressure control 
device to the hydraulic oil chamber 66 of the hydraulic servo 60 of the first brake B-l by the 
unshown oil line via the support wall 120 from the transmission case 3, and further, the 
hydraulic oil pressure is supplied from the oil pressure control device to the hydraulic oil 
chamber 76 of the hydraulic servo 70 of the second brake B-2 by the unshown oil line from 
the transmission case 3. 

[0147] As in the above, according to the automatic transmission 1 4 relating to the 
present invention, the hydraulic servo 50 of the fourth clutch C-4 is placed between the axial 
direction of the planetary gear unit PU and the planetary gear DP, and the hydraulic servos 20 
and 40 of the first and third clutches C-l and C-3 are placed on the side opposite from the 
planetary gear unit PU in the axial direction as to the hydraulic servo 50 of the fourth clutch 
C-4, and the input shaft 12 and the fourth clutch C-4 are linked via the linking member 140 
that passes by the outer circumferential side of the first and third clutches C-l and C-3, and 
the first and third clutches C-l and C-3 are each linked to the sun gears S2 and S3 of the 
planetary gear unit PU via the linking members 101 and 102 that pass through the inner 
circumferential side of the fourth clutch C-4, and so the members that link the various 
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clutches and the various rotation elements of the planetary gear PU are prevented from 
clashing, and while the linking member 140 that rotates from the input rotation (in other 
words, not rotated at an increased speed nor does the transmitting torque increase) can be 
placed on the outer circumferential side, the linking members 101 and 102 that have the 
possibility of greatly accelerating rotation can be placed on the inner circumferential side. 
Thus, the thickness of the various linking members that linked these clutches and the various 
rotation elements of the planetary gear unit PU can be designed to be made relatively thin and 
lightweight, and an automatic transmission 1 4 that is more lightweight with improved 
controllability can be designed. Further, the linking member 140 that rotates from the input 
rotation can be placed on the outer circumferential side, and so an input rotation count sensor 
that detects the number of input rotations can be easily affixed. 

[0148] Also, the hydraulic oil is supplied from the oil line c5 1 that is provided on 
the support wall 120 to the hydraulic servo 50 of the fourth clutch C-4, and so the number of 
sealing rings can be reduced compared to the case wherein the hydraulic oil is supplied from 
the input shaft 12 (or the intermediate shaft 13) via the linking member 101 and the linking 
member 102. Thus, efficiency improvements of the automatic transmission 1 4 due to the 
decrease in sliding resistance by the sealing rings, decrease in hydraulic oil leaking from the 
sealing rings, and preventing decrease of controllability, is enabled. 

[0149] Further, the clutch drum 52 of the hydraulic servo 50 of the fourth clutch C-4 
is open toward the planetary gear DP side, and so the member that outputs the rotation of the 
fourth clutch C-4 and the linking member 140 can be prevented from clashing. 

[0150] Also, the input rotation from the fourth clutch C-4 and the reduced speed 
rotation from the third clutch C-3 can be transmitted to the sun gear S2, both using the linking 
member 101 . Thus, the number of parts can be reduced and the automatic transmission 1 4 
can be designed to be more lightweight and compact. 

[0151] Further, the first brake B-l is linked to the linking member 101 via the hub 
member 156 that passes between the axial direction of the fourth clutch C-4 and the planetary 
gear unit PU, and so the rotation of the sun gear S2 of the planetary gear unit PU can be fixed, 
and the linking member 140 and the hub member 156 can be prevented from clashing. 

[0152] Further, the hydraulic servo 20 of the first clutch C-l is placed between the 
axial direction of the planetary gear DP and the hydraulic servo 40 of the third clutch C-3, and 
the hydraulic oil is supplied from the oil line provided within the input shaft 12 to the 
hydraulic servo 20 of the first clutch C-l, and so the number of sealing rings can be reduced 
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as compared to the case wherein the hydraulic oil is supplied via the members that relatively 
rotate such as the first linking member 140 from the oil line provided on the boss unit 3b that 
extends from the case 3, for example. Thus, an automatic transmission 1 4 that is more 
efficient or has improved controllability can be designed. 

[0153] Further, the hydraulic servo 30 of the second clutch C-2 is placed between 
the axial direction of the planetary gear unit PU and the planetary gear DP, and so the 
planetary gear unit PU and the output shaft 15 of the automatic transmission 1 4 can be closer 
to one another, and a large torque can be transmitted at a relatively low speed, and the 
member that links the ring gear R3 that makes a high rotation at a relatively reverse speed and 
the output shaft 15 can be shortened. Thus, an automatic transmission 1 4 with reduced weight 
and improved controllability can be designed. Further, this planetary gear unit PU can be 
placed closer to the supporting unit (in other words the portion supported by the output 
shaft 15) of the shaft wherein the planetary gear unit PU is placed (in other words the 
intermediate shaft 13), and the gear positions can be stabilized. 

[0154] Further, the hydraulic servo 30 of the second clutch C-2 is placed between 
the axial direction of the hydraulic servo 40 of the third clutch C-3 and the hydraulic servo 20 
of the first clutch, and so can be placed between the axial direction of the planetary gear unit 
PU and the planetary gear DP. Thus, the second clutch C-2 which has a relatively small 
volume can be placed on the inner circumferential side of the friction plate 41 of the third 
clutch C-3, and so the shaft length of the automatic transmission 1 4 can be shortened. 

[0155] Also, the forward first speed is achieved by engaging the first clutch C-l and 
also retaining the one-way clutch F-l (or the second brake B-2), the forward second speed by 
engaging the first clutch C-l and by also retaining the first brake B-l, the forward third speed 
by engaging the first clutch C-l and the third clutch C-3, the forward fourth speed by 
engaging the first clutch C-l and the fourth clutch C-4, the forward fifth speed by engaging 
the first clutch C-l and the second clutch C-2, the forward sixth speed by engaging the second 
clutch C-2 and the fourth clutch C-4, the forward seventh speed by engaging the second 
clutch C-2 and the third clutch C-3, the forward eighth speed by engaging the second clutch 
C-2 and by also retaining the first brake B-l, and the reverse speed by engaging the third 
clutch C-3 or the fourth clutch C-4 and by also retaining the second brake B-2. 
<Fifth Embodiment 

[01 56] Next, a fifth embodiment wherein a portion of the above-mentioned first 
embodiment has been changed will be described, following Fig. 8. Fig. 8 is a cross-sectional 
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diagram illustrating the automatic transmission 1 5 relating to the fifth embodiment. With the 
fifth embodiment to be described below, the portions that have -have a similar configuration 
as the automatic transmission 1, relating to the first embodiment will use -have the same 
reference numerals, and the description thereof will be omitted. 

[0157] The automatic transmission 1 5 relating to the present fifth embodiment 
comprises a speed shifting mechanism 2 5 , and this speed shifting mechanism 2 5 has a 
hydraulic servo 40 of the third clutch C-3 that is placed on the side opposite from the 
planetary gear unit PU in the axial direction as to the planetary gear DP, in other words on the 
front side of the planetary gear DP, as to the speed shifting mechanism 2, of the automatic 
transmission 1 1 relating to the first embodiment. Further, the hydraulic servo 20 of the first 
clutch C-l is placed between the axial direction of the planetary gear DP and the planetary 
gear unit PU, and specifically, the hydraulic servo 20 of the first clutch C-l is placed between 
the axial direction of the planetary gear DP and the hydraulic servo 50 of the fourth clutch 
C-4. 

[01 58] In other words, the hydraulic servo 40 of this third clutch C-3 is placed on 
the boss unit 3b that is extended from the transmission case 3, and the friction plate 41 of the 
third clutch C-3 is placed so as to be splined to the outer circumferential side of the ring gear 
Rl of the planetary gear DP. The clutch drum 42 of this third clutch C-3 is extended to the 
back side and linked to the hub member 154 of the fourth clutch C-4, while also being linked 
to the linking member 101 . Further, the hydraulic servo 20 of the first clutch C-l is placed on 
the outer circumferential side of the back edge of the input shaft 12, and the clutch drum 22 
thereof is supported on the input shaft 12 so as to be capable of rotating. The clutch drum 22 
of this first clutch C-l is linked on the outer portion of the ring gear Rl of the planetary gear 
DP. 

[01 59] Continuing, the oil line configuration of the various configuration elements 
in the present embodiments will be described. 

[01 60] An oil line that communicates with the oil pump not shown (not shown> is I 
provided within the boss unit 3b that extends from the above-mentioned transmission case 3, 
and this oil line is sealed by the sealing rings dl and 62, and communicates with the oil line 
cl 1 that is bored in the input shaft 12 in the radial direction. The input shaft 12 has an oil line 
cl2 bored in the axial direction, and also communicates with the oil line cl 1 in the radial 
direction. Also, on the back side of the input shaft 12, multiple unshown oil lines are bored 
that pass through from the oil line c 12 to the outer circumferential side of the input shaft 12 in 
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the radial direction, and the supplied oil is sprayed from these multiple oil lines to the outer 
circumferential side of the input shaft 1 2 as lubricating oil. Thus, the various members within 
the transmission case 3, in other words the various gears of the planetary gear DP and the 
various members of the first clutch C-l are lubricated. Now, for example, the oil within the 
cancel oil chamber 27 of the first clutch C-l is also supplied similarly to the lubricating oil, 
and in the case of being discharged, lubricates the various members within the transmission 
case 3 by merging with other lubricating oil. 

[01 61] Further, an unshown oil line that communicates with an unshown oil 
pressure control device is bored in the above-mentioned boss unit 3b, and this oil line is 
sealed between the boss unit 3b and the input shaft 12 with the sealing rings d3 and d4, and 
communicates with the oil line c21 bored in the input shaft 12 in the radial direction. This oil 
line c21 communicates with the oil line c22 that is bored in the input shaft 12 in the axial 
direction, that is to say bored parallel to the above-mentioned oil line c 12, and this oil line 
c22 communicates with the oil line c23 that is bored at the back edge side of the input 
shaft 12 in the radial direction. Also, this oil line c23 is sealed between the input shaft 12 and 
the clutch drum 22 of the first clutch C-l with the sealing rings d9 and dlO, and 
communicates with the hydraulic oil chamber 26. In other words, when the hydraulic oil 
pressure of the first clutch C-l is supplied from the oil pressure control device to the oil line 
c21, it is supplied to the hydraulic oil chamber 26 of the hydraulic servo 20 of the first clutch 
C-l. 

[01 62] Also, an oil line c4 1 that communicates with the unshown oil pressure 
control device is bored in the above-mentioned boss unit 3b, and this oil line c41 is sealed 
between the boss unit 3b and the linking member 140 with the sealing rings d5 and d6, and 
further is sealed between this linking member 140 and the clutch drum 42 of the third clutch 
C-3 with the sealing rings d7 and d8, and communicates with the hydraulic oil chamber 46. 
In other words, when the hydraulic oil pressure of the third clutch C-3 is supplied from the 
unshown oil pressure control device to the oil line c41, it is supplied to the hydraulic oil 
chamber 46 of the hydraulic servo 40 of the third clutch C-3. 

[01 63] On the other hand, the oil line c5 1 that communicates with the unshown oil 
pressure control device is bored in the support wall 120. This oil line c51 is sealed between 
the support wall 120 and the clutch drum 52 of the fourth clutch C-4 with the sealing rings 
dl 1 and dl2, and communicates with the hydraulic oil chamber 56. In other words, when the 
hydraulic oil pressure of the fourth clutch C-4 is supplied from the unshown oil pressure 
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control device to the oil line c51, it is supplied to the hydraulic oil chamber 56 of the 
hydraulic servo 50 of the fourth clutch C-4. 

[01 64] Also, an unshown oil line that communicates with the unshown oil pressure 
control device is bored in the bulkhead portion 3o member 3c of the above-mentioned 
transmission case 3, and this oil line is sealed between the bulkhead portion 3c member 3c 
and the output shaft 15 with the sealing rings dl4 and dl5, and communicates with the oil 
line c31. Further, this oil line c31 is sealed between the intermediate shaft 13 and the output 
shaft 15 with the scaling ring dl3, and communicates with the oil line c32 that is bored in the 
intermediate shaft 13 in the axial direction, and further, the oil line c32 communicates with 
the oil line c33 that is bored in the intermediate shaft 13 in the radial direction, and 
communicates with the hydraulic oil chamber 36. In other words, when the hydraulic oil 
pressure of the second clutch C-2 is supplied from the unshown oil pressure control device to 
the oil line c31, it is supplied to the hydraulic oil chamber 36 of the hydraulic servo 30 of the 
second clutch C-2. 

[0165] Now, the hydraulic oil pressure is supplied from the oil pressure control 
device to the hydraulic oil chamber 66 of the hydraulic servo 60 of the first brake B-l by the 
unshown oil line via the support wall 120 from the transmission case 3, and further, the 
hydraulic oil pressure is supplied from the oil pressure control device to the hydraulic oil 
chamber 76 of the hydraulic servo 70 of the second brake B-2 by the unshown oil line from 
the transmission case 3. 

[0166] As in the above, according to the automatic transmission 1 5 relating to the 
present invention, the hydraulic servo 50 of the fourth clutch C-4 is placed between the axial 
direction of the planetary gear unit PU and the planetary gear DP, and the hydraulic servos 20 
and 40 of the first and third clutches C-l and C-3 are placed on the side opposite from the 
planetary gear unit PU in the axial direction as to the hydraulic servo 50 of the fourth clutch 
C-4, and the input shaft 12 and the fourth clutch C-4 are linked via the linking member 140 
that passes by the outer circumferential side of the first and third clutches C-l and C-3, and 
the first and third clutches C-l and C-3 are each linked to the sun gears S2 and S3 of the 
planetary gear unit PU via the Unking members 101 and 102 that pass through the inner 
circumferential side of the fourth clutch C-4, and so the members that link the various 
clutches and the various rotation elements of the planetary gear PU are prevented from 
clashing, and while the linking member 140 that rotates from the input rotation (in other 
words, not rotated at an increased speed nor does the transmitting torque increase) can be 
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placed on the outer circumferential side, the linking members 101 and 102 that have the 
possibility of greatly accelerating rotation can be placed on the inner circumferential side. 
Thus, the thickness of the various Unking members that linked these clutches and the various 
rotation elements of the planetary gear unit PU can be designed to be made relatively thin and 
lightweight, and an automatic transmission 1 5 that is more lightweight with improved 
controllability can be designed. Further, the linking member 140 that rotates from the input 
rotation can be placed on the outer circumferential side, and so an input rotation count sensor 
that detects the number of input rotations can be easily affixed. 

[0167] Also, the hydraulic oil is supplied from the oil line c5 1 that is provided on 
the support wall 120 to the hydraulic servo 50 of the fourth clutch C-4, and so the number of 
sealing rings can be reduced compared to the case wherein the hydraulic oil is supplied from 
the input shaft 12 (or the intermediate shaft 13) via the linking member 101 and the linking 
member 102. Thus, efficiency improvements of the automatic transmission 1 5 due to the 
decrease in sliding resistance by the sealing rings, decrease in hydraulic oil leaking from the 
sealing rings, and preventing decrease of controllability, is enabled. 

[0168] Further, the clutch drum 52 of the hydraulic servo 50 of the fourth clutch C-4 
is open toward the planetary gear DP side, and so the member that outputs the rotation of the 
fourth clutch C-4 and the linking member 140 can be prevented from clashing. 

[0169] Also, the input rotation from the fourth clutch C-4 and the reduced speed 
rotation from the third clutch C-3 can be transmitted to the sun gear S2, both using the linking 
member 101 . Thus, the number of parts can be reduced and the automatic transmission 1 5 
can be designed to be more lightweight and compact. 

[01 70] Further, the first brake B- 1 is linked to the linking member 1 0 1 via the hub 
member 156 that passes between the axial direction of the fourth clutch C-4 and the planetary 
gear unit PU, and so the rotation of the sun gear S2 of the planetary gear unit PU can be fixed, 
and the linking member 140 and the hub member 1 56 can be prevented from clashing. 

[0171] Also, the hydraulic servo 40 of the third clutch C-3 is placed on the side 
opposite from the hydraulic servo 50 of the fourth clutch C-4 in the axial direction as to the 
planetary gear DP and on the boss unit 3b that extends from the case 3, and the hydraulic oil 
is supplied to the hydraulic servo 40 of the third clutch C-3 from the oil line c41 provided 
within the boss unit 3b, and so the hydraulic oil pressure is supplied to the third clutch C-3 so 
as to be capable of engaging, and the linking of the third clutch C-3 and the linking 
member 101 is enabled. 
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101 72] Further, the hydraulic servo 20 of the first clutch C- 1 is placed between the 
axial direction of the planetary gear DP and the hydraulic servo 50 of the fourth clutch C-4, 
and the hydraulic oil is supplied to the hydraulic servo 20 of the first clutch C-l from the oil 
line c21 provided within the input shaft 12, and so the hydraulic oil pressure can be supplied 
to the first clutch C-l so as to be capable of engaging, and compared to the case of placing the 
first clutch C-l on the side opposite of the planetary gear unit PU in the axial direction as to 
the planetary gear DP, placing the transmitting member that transmits the output rotation of 
the first clutch C-l through the outer circumferential side of the planetary gear DP becomes 
unnecessary, in other words the number of members that pass by the outer circumferential 
side of the planetary gear DP can be fewer. Thus, a more compact automatic transmission 1 5 
in the radial direction can be designed. 

[01 73] Further, the hydraulic servo 30 of the second clutch C-2 is placed on the side 
opposite from the planetary gear DP in the axial direction as to the planetary gear unit PU, 
and so multiple oil lines being provided concentrated within the boss unit 3b or on the 
ring ohapod member 120 support wall 120 can be prevented. 

[0174] Also, the forward first speed is achieved by engaging the first clutch C-l and 
also retaining the one-way clutch F-l (or the second brake B-2), the forward second speed by 
engaging the first clutch C-l and by also retaining the first brake B-l, the forward third speed 
by engaging the first clutch C-l and the third clutch C-3, the forward fourth speed by 
engaging the first clutch C-l and the fourth clutch C-4, the forward fifth speed by engaging 
the first clutch C-l and the second clutch C-2, the forward sixth speed by engaging the second 
clutch C-2 and the fourth clutch C-4, the forward seventh speed by engaging the second 
clutch C-2 and the third clutch C-3, the forward eighth speed by engaging the second clutch 
C-2 and by also retaining the first brake B-l, and the reverse speed by engaging the third 
clutch C-3 or the fourth clutch C-4 and by also retaining the second brake B-2. 
<Sixth Embodiment 

[01 75] Next, a sixth embodiment wherein a portion of the above-mentioned fifth 
embodiment has been changed will be described, following Fig. 9. Fig. 9 is a cross-sectional 
diagram illustrating the automatic transmission 1 6 relating to the sixth embodiment. With the 
sixth embodiment to be described below, the portions that hav^haye_a_similar configuration 
as the automatic transmission 1 5 relating to the fifth embodiment will use -have the same 
reference numerals, and the description thereof will be omitted. 
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[01 76] The automatic transmission 1 6 relating to the present sixth embodiment 
comprises a speed shifting mechanism 2 6 , and this speed shifting mechanism 2 6 has a second 
clutch C-2 and the hydraulic servo 30 thereof that are placed between the axial direction of 
the planetary gear DP and the planetary gear unit PU as to the speed shifting mechanism 2 5 of 
the automatic transmission 1 5 relating to the fifth embodiment, and specifically, the hydraulic 
servo 30 of the second clutch C-2 is placed between the axial direction of the hydraulic 
servo 30 of the second clutch C-2 and the hydraulic servo 50 of the fourth clutch C-4. In 
other words, the hydraulic servo 30 of this second clutch C-2 is placed on the outer 
circumferential side of the back edge of the input shaft 12, and the clutch drum 32 thereof is 
linked to the input shaft 12. Further, the hub member 152 that is splined with the inner 
friction plate of the friction plate 31 of the second clutch C-2 is linked to the intermediate 
shaft 13. The intermediate shaft 13 of the present embodiment is provided as to the input 
shaft 12 so as to be capable of rotating, and in r otating. In other words the intermediate 
shaft 13 becomes a linking member for the purpose of transmitting the rotation of the hub 
member 152 to the carrier CR2 of the planetary gear unit PU. Further, the clutch drum 22 of 
the first clutch C-l is placed open towards the planetary gear DP side (the front side), and the 
hub member 151 that is splined with the inner circumferential side of the friction plate 21 is 
linked to the ring gear Rl of the planetary gear DP. 

[01 77] Continuing, the oil line configuration of the various configuration elements 
in the present embodiments will be described. 

[01 78] An oil line that communicates with the oil pump not shown (not shown^ is I 
provided within the boss unit 3b that extends from the above-mentioned transmission case 3, 
and this oil line is sealed by the sealing rings dl and d2, and communicates with the oil line 
cl 1 that is bored in the input shaft 12 in the radial direction. The input shaft 12 has an oil line 
cl2 bored in the axial direction, and also communicates with the oil line cl 1 in the radial 
direction. Also, on the back side of the input shaft 12, multiple unshown oil lines are bored 
that pass through from the oil line cl2 to the outer circumferential side of the input shaft 12 in 
the radial direction, and the supplied oil is sprayed from these multiple oil lines to the outer 
circumferential side of the input shaft 12 as lubricating oil. Thus, the various members within 
the transmission case 3, in other words the various gears of the planetary gear DP and the 
various members of the first clutch C-l and the second clutch C-2 are lubricated. Now, for 
example, the oil within the cancel oil chamber 27 of the first clutch C-l and within the cancel 
oil chamber 37 of the second clutch C-2 is supplied similarly to the lubricating oil, and in the 
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case of being discharged, lubricates the various members within the transmission case 3 by 
merging with other lubricating oil. 

[0179] Further, an unshown oil line that communicates with an unshown oil 
pressure control device is bored in the above-mentioned boss unit 3b, and this oil line is 
sealed between the boss unit 3b and the input shaft 12 with the sealing rings d3 and d4, and 
communicates with the oil line c31 bored in the input shaft 12 in the radial direction. This oil 
line c31 communicates with the oil line c32 that is bored in the input shaft 12 in the axial 
direction, that is to say bored parallel to the above-mentioned oil line c 12, and this oil line 
c32 communicates with the oil line c33 that is bored at the back edge side of the input 
shaft 12 in the radial direction. Also, this oil line c33 communicates with the hydraulic oil 
chamber 36. In other words, when the hydraulic oil pressure of the second clutch C-2 is 
supplied from the unshown oil pressure control device to the oil line c3 1, it is supplied to the 
hydraulic oil chamber 36 of the hydraulic servo 30 of the second clutch C-2. 

[0180] Further, an unshown oil line that communicates with an unshown oil 
pressure control device is bored in the above-mentioned boss unit 3b, and this oil line is 
sealed between the boss unit 3b and the input shaft 12 with the sealing rings d5 and d6, and 
communicates with the oil line c2 1 bored in the input shaft 12 in the radial direction. This oil 
line c21 communicates with the oil line that is bored in the input shaft 12 in the axial 
direction, that is to say communicating with an oil line omitted from the diagram, that is 
bored in parallel to the above-mentioned oil line cl2 and the oil line c32, and this oil line 
communicates with the oil line c23 that is bored slightly behind the middle of the input 
shaft 12 in the radial direction. Also, this oil line c23 is sealed between the input shaft 12 and 
the clutch drum 22 of the first clutch C-l with the sealing rings dl 1 and dl2, and 
communicates with the hydraulic oil chamber 26. In other words, when the hydraulic oil 
pressure of the first clutch C-l is supplied from the unshown oil pressure control device to the 
oil line c21, it is supplied to the hydraulic oil chamber 26 of the hydraulic servo 20 of the first 
clutch C-l. 

[0181] Also, an oil line c41 that communicates with the unshown oil pressure 
control device is bored in the above-mentioned boss unit 3b, and this oil line c41 is sealed 
between the boss unit 3b and the linking member 140 with the sealing rings d7 and d8, and 
further is sealed between this linking member 140 and the clutch drum 42 of the third clutch 
C-3 with the sealing rings d9 and dlO, and communicates with the hydraulic oil chamber 46. 
In other words, when the hydraulic oil pressure of the third clutch C-3 is supplied from the 
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unshown oil pressure control device to the oil line c41, it is supplied to the hydraulic oil 
chamber 46 of the hydraulic servo 40 of the third clutch C-3. 

[0182] On the other hand, the oil line c5 1 that communicates with the unshown oil 
pressure control device is bored in the center oupport 120. support wall 1 20. This oil line c51 
is sealed between the support wall 120 and the clutch drum 52 of the fourth clutch C-4 with 
the sealing rings dl3 and dl4, and communicates with the hydraulic oil chamber 56. In other 
words, when the hydraulic oil pressure of the fourth clutch C-4 is supplied from the unshown 
oil pressure control device to the oil line c5 1, it is supplied to the hydraulic oil chamber 56 of 
the hydraulic servo 50 of the fourth clutch C-4. 

[0183] Now, the hydraulic oil pressure is supplied from the oil pressure control 
device to the hydraulic oil chamber 66 of the hydraulic servo 60 of the first brake B-l by the 
unshown oil line via the support wall 120 from the transmission case 3, and further, the 
hydraulic oil pressure is supplied from the oil pressure control device to the hydraulic oil 
chamber 76 of the hydraulic servo 70 of the second brake B-2 by the unshown oil line from 
the transmission case 3. 

[0184] As in the above, according to the automatic transmission 1 6 relating to the 
present invention, the hydraulic servo 50 of the fourth clutch C-4 is placed between the axial 
direction of the planetary gear unit PU and the planetary gear DP, and the hydraulic servos 20 
and 40 of the first and third clutches C-l and C-3 are placed on the side opposite from the 
planetary gear unit PU in the axial direction as to the hydraulic servo 50 of the fourth clutch 
C-4, and the input shaft 12 and the fourth clutch C-4 are linked via the linking member 140 
that passes by the outer circumferential side of the first and third clutches C-l and C-3, and 
the first and third clutches C-l and C-3 are each linked to the sun gears S2 and S3 of the 
planetary gear unit PU via the linking members 101 and 102 that pass through the inner 
circumferential side of the fourth clutch C-4, and so the members that link the various 
clutches and the various rotation elements of the planetary gear PU are prevented from 
clashing, and while the linking member 140 that rotates from the input rotation (in other 
words, not rotated at an increased speed nor does the transmitting torque increase) can be 
placed on the outer circumferential side, the linking members 101 and 102 that have the 
possibility of greatly accelerating rotation can be placed on the inner circumferential side. 
Thus, the thickness of the various linking members that linked these clutches and the various 
rotation elements of the planetary gear unit PU can be designed to be made relatively thin and 
lightweight, and an automatic transmission 1 6 that is more lightweight with improved 
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controllability can be designed. Further, the linking member 140 that rotates from the input 
rotation can be placed on the outer circumferential side, and so an input rotation count sensor 
that detects the number of input rotations can be easily affixed. 

[01 85] Also, the hydraulic oil is supplied from the oil line c5 1 that is provided on 
the support wall 120 to the hydraulic servo 50 of the fourth clutch C-4, and so the number of 
sealing rings can be reduced compared to the case wherein the hydraulic oil is supplied from 
the input shaft 12 (or the intermediate shaft 13) via the linking member 101 and the linking 
member 102. Thus, efficiency improvements of the automatic transmission 1 6 due to the 
decrease in sliding resistance by the sealing rings, decrease in hydraulic oil leaking from the 
sealing rings, and preventing decrease of controllability, is enabled. 

[0186] Further, the clutch drum 52 of the hydraulic servo 50 of the fourth clutch C-4 
is open toward the planetary gear DP side, and so the member that outputs the rotation of the 
fourth clutch C-4 and the linking member 140 can be prevented from clashing. 

[0187] Also, the input rotation from the fourth clutch C-4 and the reduced speed 
rotation from the third clutch C-3 can be transmitted to the sun gear S2, both using the linking 
member 101 . Thus, the number of parts can be reduced and the automatic transmission 1« 
can be designed to be more lightweight and compact. 

[0188] Further, the first brake B-l is linked to the linking member 101 via the hub 
member 156 that passes between the axial direction of the fourth clutch C-4 and the planetary 
gear unit PU, and so the rotation of the sun gear S2 of the planetary gear unit PU can be fixed, 
and the linking member 140 and the hub member 156 can be prevented from clashing. 

[0189] Also, the hydraulic servo 40 of the third clutch C-3 is placed on the side 
opposite from the hydraulic servo 50 of the fourth clutch C-4 in the axial direction as to the 
planetary gear DP and on the boss unit 3b that extends from the case 3, and the hydraulic oil 
is supplied to the hydraulic servo 40 of the third clutch C-3 from the oil line c41 provided 
within the boss unit 3b, and so the hydraulic oil pressure is supplied to the third clutch C-3 so 
as to be capable of engaging, and the linking of the third clutch C-3 and the linking 
member 101 is enabled. 

[0190] Further, the hydraulic servo 20 of the first clutch C-l is placed between the 
axial direction of the planetary gear DP and the hydraulic servo 50 of the fourth clutch C-4, 
and the hydraulic oil is supplied to the hydraulic servo 20 of the first clutch C-l from the oil 
line c21 provided within the input shaft 12, and so the hydraulic oil can be supplied to the 
first clutch C-l so as to be capable of engaging, and compared to the case of placing the first 
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clutch C-l on the side opposite of the planetary gear unit PU in the axial direction as to the 
planetary gear DP, placing the transmitting member that transmits the output rotation of the 
first clutch C-l through the outer circumferential side of the planetary gear DP becomes 
unnecessary, in other words the number of members that pass by the outer circumferential 
side of the planetary gear DP can be fewer. Thus, a more compact automatic transmission 1 6 
in the radial direction can be designed. 

[0191] Further, the hydraulic servo 30 of the second clutch C-2 is placed between 
the axial direction of the planetary gear unit PU and the planetary gear DP, and so the 
planetary gear unit PU and the output shaft 15 of the automatic transmission 1 4 can be closer 
to one another, and a large torque can be transmitted at a relatively low speed, and the 
member that links the ring gear R3 that makes a high rotation at a relatively reverse speed and 
the output shaft 15 can be shortened. Thus, an automatic transmission 1 4 with reduced weight 
and improved controllability can be designed. Further, this planetary gear unit PU can be 
placed closer to the supporting unit (in other words the portion supported by the output 
shaft 15) of the shaft wherein the planetary gear unit PU is placed (in other words the 
intermediate shaft 13), and the gear positions can be stabilized. 

[0192] Further, the hydraulic servo 30 of the second clutch C-2 is placed between 
the axial direction of the hydraulic servo 20 of the first clutch and the hydraulic servo 50 of 
the fourth clutch C-4, and so can be placed between the axial direction of the planetary gear 
unit PU and the planetary gear DP. Thus, the second clutch C 2 clutch C-2. which has a 
relatively small volume-volume, can be placed on the inner circumferential side of the friction 
plate 41 of the third clutch C-3, and so the shaft length of the automatic transmission 1 6 can 
be shortened. 

[0193] Also, the forward first speed is achieved by engaging the first clutch C-l and 
also retaining the one-way clutch F-l (or the second brake B-2), the forward second speed by 
engaging the first clutch C-l and by also retaining the first brake B-l, the forward third speed 
by engaging the first clutch C-l and the third clutch C-3, the forward fourth speed by 
engaging the first clutch C-l and the fourth clutch C-4, the forward fifth speed by engaging 
the first clutch C-l and the second clutch C-2, the forward sixth speed by engaging the second 
clutch C-2 and the fourth clutch C-4, the forward seventh speed by engaging the second 
clutch C-2 and the third clutch C-3, the forward eighth speed by engaging the second clutch 
C-2 and by also retaining the first brake B-l, and the reverse speed by engaging the third 
clutch C-3 or the fourth clutch C-4 and by also retaining the second brake B-2. 
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<Seventh Embodiment 

[0194] Next, a seventh embodiment wherein a portion of the above-mentioned fifth 
embodiment has been changed will be described, following Fig. 10. Fig. 10 is a 
cross-sectional diagram illustrating the automatic transmission 1 7 relating to the seventh 
embodiment. With the seventh embodiment to be described below, the portions that havo 
have a similar configuration as the automatic transmission 1 5 relating to the fifth embodiment 
will ase-hayethe same reference numerals, and the description thereof will be omitted. 

[0195] The automatic transmission 1 7 relating to the present seventh embodiment 
comprises a speed shifting mechanism 2 7 , and this speed shifting mechanism 2 7 has a first 
clutch C-l and the hydraulic servo 20 thereof that are placed on the side opposite (on the front 
side) of the planetary gear DP and the planetary gear unit PU in the axial direction as to the 
speed shifting mechanism 2 5 of the automatic transmission 1 5 relating to the fifth 
embodiment, and specifically, the hydraulic servo 20 of the first clutch C-l is placed between 
the axial direction of planetary gear DP and the hydraulic servo 40 of the third clutch C-3. In 
other words, the hydraulic servo 20 of this first clutch C-l is placed on the boss unit 3b, with 
the clutch drum 22 thereof being rotatably supported by the boss unit 3b and the linking 
member 140. Also, the clutch drum 22 of the first clutch C-l is linked to the hub 
member 153 that is splined with the inner friction plate of the friction plate 41 of the third 
clutch C-3, and the a portion of each of the clutch drum 22 and hub member 153 are stacked 
together. Further, the friction plate 21 of the first clutch C-l is placed so as to be overlapped 
on the planetary gear DP. 

[0196] Continuing, the oil line configuration of the various configuration elements 
in the present embodiments will be described. 

[0197] An oil line that communicates with the oil pump not shown is provided 
within the boss unit 3b that extends from the above-mentioned transmission case 3, and this 
oil line is sealed by the sealing rings dl and d2, and communicates with the oil line cl 1 that is 
bored in the input shaft 12 in the radial direction. The input shaft 12 has an oil line cl2 bored 
in the axial direction, and also communicates with the oil line cl 1 in the radial direction. 
Also, on the back side of the input shaft 12, multiple unshown oil lines are bored that pass 
through from the oil line c 12 to the outer circumferential side of the input shaft 12 in the 
radial direction, and the supplied oil is sprayed from these multiple oil lines to the outer 
circumferential side of the input shaft 12 as lubricating oil. Thus, the various members within 
the transmission case 3, in other words the various gears of the planetary gear DP and the 
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various members of the first clutch C-l are lubricated. Now, for example, the oil within the 
cancel oil chamber 27 of the first clutch C-l is also supplied similarly to the lubricating oil, 
and in the case of being discharged, lubricates the various members within the transmission 
case 3 by merging with other lubricating oil. 

[01 98] Also, an oil line c4 1 that communicates with the unsho wn oil pressure 
control device is bored in the above-mentioned boss unit 3b, and this oil line c41 is sealed 
between the boss unit 3b and the linking member 140 with the sealing rings d3 and d4, and 
further is sealed between this linking member 140 and the clutch drum 42 of the third clutch 
C-3 with the sealing rings d5 and d6, and communicates with the hydraulic oil chamber 46. 
In other words, when the hydraulic oil pressure of the third clutch C-3 is supplied from the 
unshown oil pressure control device to the oil line c41, it is supplied to the hydraulic oil 
chamber 46 of the hydraulic servo 40 of the third clutch C-3. 

[0199] Also, an oil line c2 1 that communicates with the unshown oil pressure 
control device is bored in the above-mentioned boss unit 3b, and this oil line c21 is sealed 
between the boss unit 3b and the linking member 140 with the sealing rings d7 and d8, and 
further is sealed between this linking member 140 and the clutch drum 42 of the third clutch 
C-3 with the sealing rings d9 and dlO, and communicates with the hydraulic oil chamber 26. 
In other words, when the hydraulic oil pressure of the first clutch C-l is supplied from the 
unshown oil pressure control device to the oil line c21, it is supplied to the hydraulic oil 
chamber 26 of the hydraulic servo 20 of the first clutch C-l . 

[0200] On the other hand, the oil line c5 1 that communicates with the unshown oil 
pressure control device is bored in the support wall 120. This oil line c51 is sealed between 
the support wall 120 and the clutch drum 52 of the fourth clutch C-4 with the sealing rings 
dl 1 and dl2, and communicates with the hydraulic oil chamber 56. In other words, when the 
hydraulic oil pressure of the fourth clutch C-4 is supplied from the unshown oil pressure 
control device to the oil line c51, it is supplied to the hydraulic oil chamber 56 of the 
hydraulic servo 50 of the fourth clutch C-4. 

[0201] Also, an unshown oil line that communicates with the unshown oil pressure 
control device is bored in the bulkhead portion 3c member 3c of the above-mentioned 
transmission case 3, and this oil line is sealed between the bulkhead portion 3c member 3c 
and the output shaft 15 with the sealing rings dl3 and dl4, and communicates with the oil 
line c31. Further, this oil line c31 is sealed between the intermediate shaft 13 and the output 
shaft 15 with the sealing ring dl5, and communicates with the oil line c32 that is bored in the 
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intermediate shaft 13 in the axial direction, and further,' the oil line c32 communicates with 
the oil line c33 that is bored in the intermediate shaft 13 in the radial direction, and 
communicates with the hydraulic oil chamber 36. In other words, when the hydraulic oil 
pressure of the second clutch C-2 is supplied from the unshown oil pressure control device to 
the oil line c31, it is supplied to the hydraulic oil chamber 36 of the hydraulic servo 30 of the 
second clutch C-2. 

[0202] Now, the hydraulic oil pressure is supplied from the oil pressure control 
device to the hydraulic oil chamber 66 of the hydraulic servo 60 of the first brake B-l by the 
unshown oil line via the support wall 120 from the transmission case 3, and further, the 
hydraulic oil pressure is supplied from the oil pressure control device to the hydraulic oil 
chamber 76 of the hydraulic servo 70 of the second brake B-2 by the unshown oil line from 
the transmission case 3. 

[0203] As in the above, according to the automatic transmission 1 7 relating to the 
present invention, the hydraulic servo 50 of the fourth clutch C-4 is placed between the axial 
direction of the planetary gear unit PU and the planetary gear DP, and the hydraulic servos 20 
and 40 of the first and third clutches C-l and C-3 are placed on the side opposite from the 
planetary gear unit PU in the axial direction as to the hydraulic servo 50 of the fourth clutch 
C-4, and the input shaft 12 and the fourth clutch C-4 are linked via the linking member 140 
that passes by the outer circumferential side of the first and third clutches C-l and C-3, and 
the first and third clutches C-l and C-3 are each linked to the sun gears S2 and S3 of the 
planetary gear unit PU via the linking members 101 and 102 that pass through the inner 
circumferential side of the fourth clutch C-4, and so the members that link the various 
clutches and the various rotation elements of the planetary gear PU are prevented from 
clashing, and while the linking member 140 that rotates from the input rotation (in other 
words, not rotated at an increased speed nor does the transmitting torque increase) can be 
placed on the outer circumferential side, the linking members 101 and 102 that have the 
possibility of greatly accelerating rotation can be placed on the inner circumferential side. 
Thus, the thickness of the various linking members that linked these clutches and the various 
rotation elements of the planetary gear unit PU can be designed to be made relatively thin and 
lightweight, and an automatic transmission 1 7 that is more lightweight with improved 
controllability can be designed. Further, the linking member 140 that rotates from the input 
rotation can be placed on the outer circumferential side, and so an input rotation count sensor 
that detects the number of input rotations can be easily affixed. 
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[0204] Also, the hydraulic oil is supplied from the oil line c5 1 that is provided on 
the support wall 120 to the hydraulic servo 50 of the fourth clutch C-4, and so the number of 
sealing rings can be reduced compared to the case wherein the hydraulic oil is supplied from 
the input shaft 12 (or the intermediate shaft 13) via the linking member 101 and the linking 
member 102. Thus, efficiency improvements of the automatic transmission 1 7 due to the 
decrease in sliding resistance by the sealing rings, decrease in hydraulic oil leaking from the 
sealing rings, and preventing decrease of controllability, is enabled. 

[0205] Further, the clutch drum 52 of the hydraulic servo 50 of the fourth clutch C-4 
is open toward the planetary gear DP side, and so the member that outputs the rotation of the 
fourth clutch C-4 and the linking member 140 can be prevented from clashing. 

[0206] Also, the input rotation from the fourth clutch C-4 and the reduced speed 
rotation from the third clutch C-3 can be transmitted to the sun gear S2, both using the linking 
member 101 . Thus, the number of parts can be reduced and the automatic transmission 1 7 
can be designed to be more lightweight and compact. 

[0207] Further, the first brake B- 1 is linked to the linking member 1 0 1 via the hub 
member 156 that passes between the axial direction of the fourth clutch C-4 and the planetary 
gear unit PU, and so the rotation of the sun gear S2 of the planetary gear unit PU can be fixed, 
and the finking member 140 and the hub member 156 can be prevented from clashing. 

[0208] Also, the hydraulic servo 40 of the third clutch C-3 is placed on the side 
opposite from the hydraulic servo 50 of the fourth clutch C-4 in the axial direction as to the 
planetary gear DP and on the boss unit 3b that extends from the case 3, and the hydraulic oil 
is supplied to the hydraulic servo 40 of the third clutch C-3 from the oil line c41 provided 
within the boss unit 3b, and so the hydraulic oil pressure is supplied to the third clutch C-3 so 
as to be capable of engaging, and the linking of the third clutch C-3 and the linking 
member 101 is enabled. 

[0209] Further, the hydraulic servo 20 of the first clutch C- 1 is placed between the 
axial direction of the planetary gear DP and the hydraulic servo 40 of the third clutch C-3 and 
on the boss unit 3b that extends from the case 3, and the hydraulic oil is supplied to the 
hydraulic servo 20 of the first clutch C-l from the oil line c21 provided within the boss 
unit 3b, and so the hydraulic oil pressure is supplied to the first clutch C-l so as to be capable 
of engaging, and the linking of the first clutch C-l and the linking member 102 is enabled. 

[0210] Further, the hydraulic servo 30 of the second clutch C-2 is placed on the side 
opposite from the planetary gear DP in the axial direction as to the planetary gear unit PU, 
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and so multiple oil lines being provided concentrated within the boss unit 3b or on the 
support wall 120 can be prevented. 

[021 1] Also, the forward first speed is achieved by engaging the first clutch C-l and 
also retaining the one-way clutch F-l (or the second brake B-2), the forward second speed by 
engaging the first clutch C-l and by also retaining the first brake B-l, the forward third speed 
by engaging the first clutch C-l and the third clutch C-3, the forward fourth speed by 
engaging the first clutch C-l and the fourth clutch C-4, the forward fifth speed by engaging 
the first clutch C-l and the second clutch C-2, the forward sixth speed by engaging the second 
clutch C-2 and the fourth clutch C-4, the forward seventh speed by engaging the second 
clutch C-2 and the third clutch C-3, the forward eighth speed by engaging the second clutch 
C-2 and by also retaining the first brake B-l, and the reverse speed by engaging the third 
clutch C-3 or the fourth clutch C-4 and by also retaining the second brake B-2. 
<Eighth Embodiment 

[021 2] Next, an eighth embodiment wherein a portion of the above-mentioned 
seventh embodiment has been changed will be described, following Fig. 1 1 . Fig. 1 1 is a 
cross-sectional diagram illustrating the automatic transmission 1 8 relating to the eighth 
embodiment. With the eighth embodiment to be described below, the portions that have -have 
a_similar configurations as the automatic transmission 1 7 relating to the seventh embodiment 
witi-use-will have the same reference numerals, and the description thereof will be omitted. 

[0213] The automatic transmission 1 8 relating to the present eighth embodiment 
comprises a speed shifting mechanism 2 8 , and this speed shifting mechanism 2 8 has a second 
clutch C-2 and the hydraulic servo 30 thereof that are placed between the axial direction of 
the planetary gear DP and the planetary gear unit PU as to the speed shifting mechanism 2 7 of 
the automatic transmission 1 7 relating to the seventh embodiment, and specifically, the 
hydraulic servo 30 of the second clutch C-2 is placed between the axial direction of the 
planetary gear DP and the hydraulic servo 50 of the fourth clutch C-4. In other words, the 
hydraulic servo 30 of this second clutch C-2 is placed on the outer circumferential side of the 
back edge of the input shaft 12, and the clutch drum 32 thereof is linked to the input shaft 12. 
Further, the hub member 152 that is splined with the inner friction plate of the friction 
plate 31 of the second clutch C-2 is linked to the intermediate shaft 13. The intermediate 
shaft 13 of the present embodiment is provided as to the input shaft 12 so as to be capable of 
rotating, and in other words serves as a linking member for the purpose of transmitting the 
rotation of the hub member 152 to the carrier CR2 of the planetary gear unit PU. 
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[0214] Continuing, the oil line configuration of the various configuration elements 
in the present embodiments will be described. 

[0215] An oil line that communicates with the oil pump not shown is provided 
within the boss unit 3b that extends from the above-mentioned transmission case 3, and this 
oil line is sealed by the sealing rings dl and d2, and communicates with the oil line cl 1 that is 
bored in the input shaft 12 in the radial direction. The input shaft 12 has an oil line cl2 bored 
in the axial direction, and also communicates with the oil line cl 1 in the radial direction. 
Also, on the back side of the input shaft 12, multiple unshown oil lines are bored that pass 
through from the oil line cl2 to the outer circumferential side of the input shaft 12 in the 
radial direction, and the supplied oil is sprayed from these multiple oil lines to the outer 
circumferential side of the input shaft 12 as lubricating oil. Thus, the various members within 
the transmission case 3, in other words the various gears of the planetary gear DP and the 
various members of the first clutch C 1 clutch C-l. are lubricated. Now, for example, the oil 
within the cancel oil chamber 27 of the first clutch C-l is supplied similarly to the lubricating 
oil, and in the case of being discharged, lubricates the various members within the 
transmission case 3 by merging with other lubricating oil. 

[0216] Further, an unshown oil line that communicates with an unshown oil 
pressure control device is bored in the above-mentioned boss unit 3b, and this oil line is 
sealed between the boss unit 3b and the input shaft 12 with the sealing rings d3 and d4, and 
communicates with the oil line c3 1 bored in the input shaft 12 in the radial direction. This oil 
line c31 communicates with the oil line c32 that is bored in the input shaft 12 in the axial 
direction, that is to say bored parallel to the above-mentioned oil line c 12, and this oil line 
c32 communicates with the oil line c33 that is bored at the back edge side of the input 
shaft 12 in the radial direction. Also, this oil line c33 communicates with the hydraulic oil 
chamber 36. In other words, when the hydraulic oil pressure of the second clutch C-2 is 
supplied from the unshown oil pressure control device to the oil line c3 1, it is supplied to the 
hydraulic oil chamber 36 of the hydraulic servo 30 of the second clutch C-2. 

[0217] Also, an oil line c41 that communicates with the unshown oil pressure 
control device is bored in the above-mentioned boss unit 3b, and this oil line c41 is sealed 
between the boss unit 3b and the linking member 140 with the sealing rings d5 and d6, and 
further is sealed between this linking member 140 and the clutch drum 42 of the third clutch 
C-3 with the sealing rings d7 and d8, and communicates with the hydraulic oil chamber 46. 
In other words, when the hydraulic oil pressure of the third clutch C-3 is supplied from the 
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unshown oil pressure control device to the oil line c41, it is supplied to the hydraulic oil 
chamber 46 of the hydraulic servo 40 of the third clutch C-3. 

[0218] Also, an oil line c21 that communicates with the unshown oil pressure 
control device is bored in the above-mentioned boss unit 3b, and this oil line c21 is sealed 
between the boss unit 3b and the linking member 140 with the sealing rings d9 and d 10, and 
further is sealed between this linking member 140 and the clutch drum 42 of the third clutch 
C-3 with the sealing rings dl 1 and dl2, and communicates with the hydraulic oil chamber 26. 
In other words, when the hydraulic oil pressure of the first clutch C-l is supplied from the oil 
pressure control device to the oil line c21, it is supplied to the hydraulic oil chamber 26 of the 
hydraulic servo 20 of the first clutch C-l . 

[0219] On the other hand, the oil line c5 1 that communicates with the unshown oil 
pressure control device is bored in the support wall 120. This oil line c51 is sealed between 
the support wall 120 and the clutch drum 52 of the fourth clutch C-4 with the sealing rings 
dl3 and dl4, and communicates with the hydraulic oil chamber 56. In other words, when the 
hydraulic oil pressure of the fourth clutch C-4 is supplied from the unshown oil pressure 
control device to the oil line c51, it is supplied to the hydraulic oil chamber 56 of the 
hydraulic servo 50 of the fourth clutch C-4. 

[0220] Now, the hydraulic oil pressure is supplied from the oil pressure control 
device to the hydraulic oil chamber 66 of the hydraulic servo 60 of the first brake B-l by the 
unshown oil line via the support wall 120 from the transmission case 3, and further, the 
hydraulic oil pressure is supplied from the oil pressure control device to the hydraulic oil 
chamber 76 of the hydraulic servo 70 of the second brake B-2 by the unshown oil line from 
the transmission case 3. 

[0221] As in the above, according to the automatic transmission 1 8 relating to the 
present invention, the hydraulic servo 50 of the fourth clutch C-4 is placed between the axial 
direction of the planetary gear unit PU and the planetary gear DP, and the hydraulic servos 20 
and 40 of the first and third clutches C-l and C-3 are placed on the side opposite from the 
planetary gear unit PU in the axial direction as to the hydraulic servo 50 of the fourth clutch 
C-4, and the input shaft 12 and the fourth clutch C-4 are linked via the linking member 140 
that passes by the outer circumferential side of the first and third clutches C-l and C-3, and 
the first and third clutches C-l and C-3 are each linked to the sun gears S2 and S3 of the 
planetary gear unit PU via the linking members 101 and 102 that pass through the inner 
circumferential side of the fourth clutch C-4, and so the members that link the various 
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clutches and the various rotation elements of the planetary gear PU are prevented from 
clashing, and while the linking member 140 that rotates from the input rotation (in other 
words, not rotated at an increased speed nor does the transmitting torque increase) can be 
placed on the outer circumferential side, the linking members 101 and 102 that have the 
possibility of greatly accelerating rotation can be placed on the inner circumferential side. 
Thus, the thickness of the various linking members that linked these clutches and the various 
rotation elements of the planetary gear unit PU can be designed to be made relatively thin and 
lightweight, and an automatic transmission 1 8 that is more lightweight with improved 
controllability can be designed. Further, the linking member 140 that rotates from the input 
rotation can be placed on the outer circumferential side, and so an input rotation count sensor 
that detects the number of input rotations can be easily affixed. 

[0222] Also, the hydraulic oil is supplied from the oil line c5 1 that is provided on 
the support wall 120 to the hydraulic servo 50 of the fourth clutch C-4, and so the number of 
sealing rings can be reduced compared to the case wherein the hydraulic oil is supplied from 
the input shaft 12 (or the intermediate shaft 13) via the linking member 101 and the linking 
member 102. Thus, efficiency improvements of the automatic transmission 1 8 due to the 
decrease in sliding resistance by the sealing rings, decrease in hydraulic oil leaking from the 
sealing rings, and preventing decrease of controllability, is enabled. 

[0223] Further, the clutch drum 52 of the hydraulic servo 50 of the fourth clutch C-4 
is open toward the planetary gear DP side, and so the member that outputs the rotation of the 
fourth clutch C-4 and the linking member 140 can be prevented from clashing. 

[0224] Also, the input rotation from the fourth clutch C-4 and the reduced speed 
rotation from the third clutch C-3 can be transmitted to the sun gear S2, both using the linking 
member 101 . Thus, the number of parts can be reduced and the automatic transmission 1 8 
can be designed to be more lightweight and compact. 

[0225] Further, the first brake B-l is linked to the linking member 101 via the hub 
member 156 that passes between the axial direction of the fourth clutch C-4 and the planetary 
gear unit PU, and so the rotation of the sun gear S2 of the planetary gear unit PU can be fixed, 
and the linking member 140 and the hub member 156 can be prevented from clashing. 

[0226] Also, the hydraulic servo 40 of the third clutch C-3 is placed on the side 
opposite from the hydraulic servo 50 of the fourth clutch C-4 in the axial direction as to the 
planetary gear DP and on the boss unit 3b that extends from the case 3, and the hydraulic oil 
is supplied to the hydraulic servo 40 of the third clutch C-3 from the oil line c41 provided 
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within the boss unit 3b, and so the hydraulic oil pressure is supplied to the third clutch C-3 so 
as to be capable of engaging, and the linking of the third clutch C-3 and the linking 
member 101 is enabled. 

[0227] Further, the hydraulic servo 20 of the first clutch C-l is placed between the 
axial direction of the planetary gear DP and the hydraulic servo 40 of the third clutch C-3 and 
on the boss unit 3b that extends from the case 3, and the hydraulic oil is supplied to the 
hydraulic servo 20 of the first clutch C-l from the oil line c21 provided within the boss 
unit 3b, and so the hydraulic oil pressure is supplied to the first clutch C-l so as to be capable 
of engaging, and the linking of the first clutch C-l and the linking member 102 is enabled. 

[0228] Further, the hydraulic servo 30 of the second clutch C-2 is placed between 
the axial direction of the planetary gear unit PU and the planetary gear DP, and so the 
planetary gear unit PU and the output shaft 15 of the automatic transmission 1 8 can be closer 
to one another, and a large torque can be transmitted at a relatively low speed, and the 
member that links the ring gear R3 that makes a high rotation at a relatively reverse speed and 
the output shaft 15 can be shortened. Thus, an automatic transmission 1 8 with reduced weight 
and improved controllability can be designed. Further, this planetary gear unit PU can be 
placed closer to the supporting unit (in other words the portion supported by the output 
shaft 15) of the shaft wherein the planetary gear unit PU is placed (in other words the 
intermediate shaft 13), and the gear positions can be stabilized. 

[0229] Further, the hydraulic servo 30 of the second clutch C-2 is placed between 
the axial direction of the hydraulic servo 20 of the first clutch C-l and the hydraulic servo 50 
of the fourth clutch C-4, and so can be placed between the axial direction of the planetary 
gear unit PU and the planetary gear DP. Therefore, the second clutch C-2 which has a 
relatively small volume can be placed on the inner circumferential side of the friction plate 41 
of the third clutch C-3, and so the shaft length of the automatic transmission 1 8 can be 
shortened. Further, the member that inputs the input rotation into the planetary gear DP and 
the clutch drum 32 of the second clutch C-2 can be made to have commonality and so the 
shaft length of the automatic transmission 1 8 can be shortened. 

[0230] Also, the forward first speed is achieved by engaging the first clutch C-l and 
also retaining the one-way clutch F-l (or the second brake B-2), the forward second speed by 
engaging the first clutch C-l and by also retaining the first brake B-l, the forward third speed 
by engaging the first clutch C-l and the third clutch C-3, the forward fourth speed by 
engaging the first clutch C-l and the fourth clutch C-4, the forward fifth speed by engaging 
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the first clutch C-l and the second clutch C-2, the forward sixth speed by engaging the second 
clutch C-2 and the fourth clutch C-4, the forward seventh speed by engaging the second 
clutch C-2 and the third clutch C-3, the forward eighth speed by engaging the second clutch 
C-2 and by also retaining the first brake B-l , and the reverse speed by engaging the third 
clutch C-3 or the fourth clutch C-4 and by also retaining the second brake B-2. 
<Ninth Embodiment 

[0231] Next, a ninth embodiment wherein a portion of the above-mentioned first 
through eighth embodiments has been changed will be described, following Fig. 12. Fig. 12 
is a cross-sectional diagram illustrating the automatic transmission 1 9 relating to the ninth 
embodiment. With the ninth embodiment to be described below, the portions that have -have 
^similar configurations as the automatic transmission 1 x relating to the first through eighth 
embodiments will uae will have the same reference numerals except for a portion of the 
construction such as the oil lines, the sealing rings, and the hub members, and the description 
thereof will be omitted. 

[0232] As illustrated in Fig. 12, the automatic transmission 1 9 which is suitable for 
mounting on a vehicle which is an FF type (front drive, front engine) for example engine), for 
example, has a case 4 which is constructed by connecting a transmission case 3 or a housing 
case or the like which encloses a torque converter not shown, and within this transmission 
case 3 is placed a speed shifting mechanism 2 9 , a counter shaft of which the diagram is 
omitted, and a differential device. This speed shifting mechanism 2 9 is placed on for example 
on, for example, the input shaft 12 which is on the same axis as the output shaft of the engine 
(not shown), and on the axis upon which the intermediate shaft 13 is the center, and further, 
the unshown counter shaft is placed on an axis parallel to these input shaft 12 and 
intermediate shaft 13, and further, the differential gear device not shown (not shown) is 
placed on an axis parallel to this counter shaft so as to form a left and right wheel. The 
above-mentioned input shaft 12 and intermediate shaft 13, the counter shaft, and the left and 
right wheels are arranged in a dogleg shape relative to each other as viewed from the side. 
Further, generally the counter shaft or the differential device is placed in a position adjacent 
to the torque converter, in other words is placed in a position to overlap on the input side of 
the input shaft 12 in the axial direction. 

[0233] With the automatic transmission which is suitable for mounting on a vehicle 
which is an FR type according to the above-described first through eighth embodiments, the 
left and right directions in the diagram actually are front and back directions, but with the 
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automatic transmission which is suitable for mounting on a vehicle which is an FF type as 
described below, the left and right directions in the diagram are actually left and right 
directions on the vehicle. However, depending on the direction of mounting, the right side of 
the diagram can be the left side of the vehicle and the left side of the diagram can be the right 
side of the vehicle, but in the descriptions below, in the case of stating simply "right side" or 
"left side", the "right side" or "left side" of the diagram will be indicated. 

[0234] Within the transmission case 3, the planetary gear DP and the planetary gear 
unit PU are placed on the same axis, and a hydraulic servo 50 of the fourth clutch C-4 of 
which the friction plate 51 is placed on the outer circumferential side is placed between the 
axial direction of this planetary gear DP and the planetary gear unit PU. Further, a support 
wall (center support) 120 so as to be adjacent to the hydraulic servo 50 of this fourth clutch 
C-4 is placed between the hydraulic servo 50 of this fourth clutch C-4 and this planetary gear 
unit PU in the axial direction. The boss unit 120b on the right side inner circumferential side 
of this support wall 120 is extended to the inner portion of the hydraulic servo 50 of this 
fourth clutch C-4, and further, the boss unit 120a on the left side inner circumferential side of 
this support wall 120 is extended to the inner portion of the counter gear (output 
member) 150. In other words, this hydraulic servo 40 and counter gear 150 are placed and 
supported so as to each be adjacent to each other on opposite sides via the support wall 120. 

[0235] The hydraulic servo 20 of the first clutch C- 1 of which the friction plate 2 1 is 
placed on the inner circumferential side of the friction plate 51 of the fourth clutch C-4 is 
disposed between the axial direction of the planetary gear unit PU and the planetary gear DP. 
Specifically, the hydraulic servo 20 of this first clutch C-l is disposed on the input shaft 12 
between the hydraulic servo 50 of the fourth clutch C-4 and the planetary gear DP in the axial 
direction. 

[0236] On the other hand, the hydraulic servo 40 of the third clutch of which the 
friction plate 41 is placed on the right side of the above-mentioned friction plate 51, is placed 
on the front side which is the side opposite in the axial direction from the planetary gear set 
PU as to the hydraulic servo 50 of the aforementioned fourth clutch C-4. Further, the 
hydraulic servo 40 of the third clutch C-3 is placed on the boss unit 3b which extends from 
the bulkhead member 3a which separates between the transmission case 3 and the housing 
case not ohown. faot shown). 

[0237] Further, the hydraulic servo 30 of the second clutch C-2 of which the friction 
plate 3 1 is placed on the outer circumferential side is placed on the boss unit 3d which 
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extends from the side wall portion 3 c p ortion 3c 1 of the transmission case 3, on the left side 
which is the side opposite in the axial direction from the planetary gear DP as to the planetary 
gear set PU. 

[0238] Further, the brake band 161 of the first brake B-l, omitted from the diagram, 
of the hydraulic servo is placed on the outer diameter side of the friction plate 51 of the fourth 
clutch C-4 so as to form an overlap. Within this description, the brake band 161 is in a band 
shape, but is described as one type of friction plate, that is to say, "the friction plate of the 
brake" includes the friction plate of a multi-disc brake and the brake band of a band brake. 

[0239] Further, the hydraulic servo 70 of the second brake B-2 of which the friction 
plate 71 is placed on the outer circumferential side of the planetary gear unit PU, is placed on 
the side wall portion 3c portion 3cl of the outer circumferential side of the hydraulic servo 30 
of the second clutch C-2. Also, a one-way clutch F-l is placed on the outer circumferential 
side of this planetary gear unit PU. 

[0240] Continuing, the speed shifting mechanism 2 9 will be described in detail. The 
planetary gear DP which is placed on the inner circumferential side of the transmission case 3 
comprises a sun gear SI, a carrier CR1, and a ring gear Rl. On the right side of this planetary 
gear DP, the above-described boss unit 3b is provided on the outer face of the input shaft 12 
so as to cover, and the above-mentioned sun gear SI is fixed so as to be incapable of rotating. 
Further, the carrier CR1 supports the pinions PI and P2 so as to be capable of rotating, and 
these pinions PI and P2 mesh with each other and also the former pinion PI meshes with the 
sun gear S 1 , and the latter pinion P2 meshes with the ring gear Rl . The carrier plate on the 
left side of this carrier CR1 is linked to the input shaft 12, and also the carrier plate on the 
right side is linked to the (first) linking member 140 in a drum shape. Also, the ring gear Rl 
is linked to the clutch drum 22 of the above-mentioned first clutch C-l . 

[0241] This first clutch C-l comprises a friction plate 21 and a hydraulic servo 20 
which disconnects this friction plate 21. This hydraulic servo 20 has a clutch drum 22 which 
is open towards the left side, a piston member 23, a cancel plate 24, and a return spring 25. 
The piston member 23 is placed to the left side of the clutch drum 22 so as to be movable in 
the left and right directions, so as to configure an oil-tight hydraulic oil chamber with the 
clutch drum 22, with two seals rings a4 and a5. Further, the cancel plate 24 is inhibited from 
moving to the left by a snap spring 29 fit to the cancel plate. The cancel plate 24 configures 
an oil-tight cancel oil chamber 27 with the piston member 23 placed to the right side thereof, 
with the two seal rings a4 and a6, upon the return spring 25 being compressed. 
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[0242] Further, an outer friction plate of the friction plate 21 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 22, and also the inner friction 
plate thereof is splined to the hub member 151. In other words, when this first clutch C-l 
engages, the reduced speed rotation of the ring gear Rl of the above-mentioned planetary gear 
DP is output to the hub member 151. This hub member 151 is linked to the (third) linking 
member 102 supported so as to be capable of rotating on the outer circumferential side of the 
intermediate shaft 13, and this linking member 102 is linked to the sun gear S3 of the above- 
mentioned planetary gear unit PU. 

[0243] On the other hand, the linking member 140 that is linked to the above- 
mentioned carrier CR1 is linked to the hub member 154 which is splined to the inner friction 
plate of the friction plate 5 1 of the fourth clutch C-4. This fourth clutch C-4 comprises a 
friction plate 51 and a hydraulic servo 50 that disconnects this friction plate 51. This 
hydraulic servo 50 has a clutch drum 52 that is open towards the right side (planetary gear DP 
side), a piston member 53, a feton -cancel p late 54, and a return spring 55. Further, the piston 
member 53 is placed on the right side of the clutch drum 52 so as to be capable of moving 
forward or backwards, and from two sealing rings a7 and a8, an oil-tight hydraulic oil 
chamber 56 is configured between the clutch drum 52. Further, the cancel plate 54 is 
prevented from moving towards the right side by the snap ring 59 fit to the clutch drum 52. 
The cancel plate 54 has a return spring 55 placed compressed between the piston member 53 
placed on the left side of the cancel plate 54, and also comprises an oil tight canceling oil 
chamber 57 by two sealing rings a7 and a9. 

[0244] Further, an outer friction plate of the friction plate 51 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 52, and also the inner friction 
plate thereof is splined to the above-mentioned hub member 154. In other words, when this 
fourth clutch C-4 engages, the input rotation of the carrier CR1 of the above-mentioned 
planetary gear DP is output to the clutch drum 52. This clutch drum 52 is linked to the 
(second) linking member 101 that is supported so as to be capable of rotating on the further 
outer circumferential side of the aforementioned linking member 102, and this linking 
member 101 is linked to the sun gear S2 of the above-mentioned planetary gear unit PU. 

[0245] The clutch drum 52 of the clutch C-4 clutch which is linked to the second 
linking member is further on the outer circumferential side than the first linking member 140, 
but the clutch C-4 requires a relatively small transmitting torque, and so the member does not 
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require a great degree of strength, and even at a high rotation the generation of inertia torque 
is small, and does not influence the controllability greatly. 

[0246] The third clutch C-3 is placed on the inner circumferential side of the above- 
mentioned linking member 140 and comprises a friction plate 41 and a hydraulic servo 40 
that disengages this friction plate 41. This hydraulic servo 40 has a clutch drum 42 that is 
open towards the left, a piston member 43, a cancel plate 44, and a return spring 45. Further, 
the piston member 43 is placed on the left of the clutch drum 42 so as to be capable of 
moving forward or backwards, and from two sealing rings al and a2, an oil-tight hydraulic oil 
chamber 46 is configured between the clutch drum 42. Further, the cancel plate 44 is 
prevented from moving towards the left by the snap ring 49 fit to the clutch drum 42. The 
cancel plate 44 has a return spring 45 placed compressed between the piston member 43 
placed on the right of the cancel plate 44, and also comprises an oil tight canceling oil 
chamber 47 by two sealing rings al and a3. 

[0247] Also, an outer friction plate of the friction plate 41 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 42, and also the inner friction 
plate thereof is splined to the-the outer circumferential side of the above-mentioned ring gear 
Rl . In other words when this third clutch C-3 engages, the reduced speed rotation thereof is 
input to the clutch drum 42. This clutch drum 42 is linked to the linking member 101 that is 
linked to the sun gear S2 of the planetary gear unit PU. 

[0248] Further, the first brake B-l is placed on the outer diameter side of the clutch 
drum 52, and comprises an unshown hydraulic servo which is placed so as to be incapable of 
rotation as to the transmission case 3, and a brake band 161 which tightens and releases the 
outer portion of the clutch drum 52 by this hydraulic servo. In other words, when this first 
brake B-l is retained, the clutch drum 52 is fixed so as to be incapable of rotation, and the 
rotation of the above-described linking member 101 and sun gear R2 is fixed. 

[0249] On the other hand, the second clutch C-2 is placed on the back side of the 
planetary gear unit PU which is linked to the input shaft 12 and on the outer circumferential 
side of the back edge of the intermediate shaft 13. This second clutch C-2 comprises a 
friction plate 3 1 and a hydraulic servo 30 that disengages the friction plate 3 1 . This hydraulic 
servo 30 has a clutch drum 32 that is open towards the left while being supported by the 
above-mentioned boss unit 3d so as to be capable of rotating and is linked to the above- 
mentioned intermediate shaft 13 (that is to say, the input shaft 12), a piston member 33, a 
cancel plate 34, and a return spring 35. Further, the piston member 33 is placed on the left of 



84 

the clutch drum 32 so as to be capable of moving forward or backwards, and from two sealing 
rings alO and al 1 , an oil-tight hydraulic oil chamber 36 is configured between the clutch 
drum 32. Further, the cancel plate 34 is prevented from moving towards the left by the snap 
ring 39 fit to the intermediate shaft 13. The cancel plate 34 has a return spring 35 placed 
compressed between the piston member 33 placed on the right of the cancel plate 34, and also 
comprises an oil tight canceling oil chamber 37 by two sealing rings alO and al2. 

[0250] Also, an outer friction plate of the friction plate 3 1 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 32, and also the inner friction 
plate thereof is splined to the hub member 152. In other words, when this second clutch C-2 
is engaged, the input rotation of the above-mentioned intermediate shaft 13 is output to the 
hub member 152. This hub member 152 is linked to the carrier plate on the back side of the 
carrier CR2 of the planetary gear unit PU. 

[0251] Further, the on the carrier plate of the front side of this carrier CR2 is linked 
to the hub member 157 via the above-mentioned hub member 152 and is also linked to the 
inner race 1 12 of the one-way clutch F-l. This one-way clutch F-l comprises the above- 
mentioned inner race 1 12, a sprag mechanism 113, and an outer race 1 14, and this outer 
race 1 14 is linked to the transmission case 3 by the linking member 115, and the rotation 
thereof is fixed. In the case that the inner race 1 12 rotates as to the outer race 1 14, the 
rotation in only one direction is restricted by the sprag mechanism 1 13 and is fixed. 

[0252] The above-mentioned hub member 1 57 is splined with the inner friction 
plate of the friction plate 71 of the second brake B-2. This second brake B-2 has a hydraulic 
servo 70 wherein the side face of the bulkhead portion 3c on the left of the transmission 
case 3 is a cylinder portion, and this hydraulic servo 70 has a piston member 73, a cancel 
plate 74, and a return spring 75. The piston member 73 is placed on the right of the cylinder 
portion of the bulkhead portion 3c so as to be capable of moving forward or backwards, and 
from two sealing rings al3 and al4, an oil-tight hydraulic oil chamber 76 is configured 
between this cylinder portion. Further, the cancel plate 74 is prevented from moving to the 
right side by the snap ring 79 fit to the transmission case 3. Also, a return spring 75 is placed 
compressed between the cancel plate 74 and the piston member 73 placed on the right side 
thereof. 

[0253] The outer friction plate of the friction plate 71 of the second brake B-2 is 
splined with the inner face of the transmission case 3, that is to say, when this second brake 
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B-2 is retained, the hub member 157 is fixed so as to be incapable of rotating, and the rotation 
of the carrier CR2 of the above-mentioned planetary gear unit PU is fixed. 

[0254] This planetary gear unit PU comprises a sun gear S2, a sun gear S3, a carrier 
CR2, and a ring gear R2. Of these, the sun gear S3 is supported by the intermediate shaft 13 
so as to be capable of rotating, while also being linked to the linking member 102 as 
described above, and is capable of inputting the reduced speed rotation from the first clutch 
C-l. Further, the sun gear S2 is supported by the linking member 102 so as to be capable of 
rotating, and is linked to the linking member 101 as described above, and the reduced speed 
rotation from the third clutch C-3 or the fourth clutch C-4 or the input rotation is capable of 
inputting, and is capable of retaining by the first brake B-l . Further, the carrier CR2 is 
capable of the input rotation from the second clutch C-2 being input, and the rotation in one 
direction by the one-way clutch F-l is restricted, and the rotation is capable of fixing the 
rotation by the second brake B-2. 

[0255] This carrier CR2 supports the short pinion P3 and the long pinion P4 so as to 
be capable of rotating, and these pinions P3 and P4 mesh together, and the short pinion P3 
meshes with the sun gear S3 and the long pinion P4 meshes with the sun gear S2 and the ring 
gear R3. Also, this ring gear R3 is linked to the counter gear 150. 

[0256] The counter gear 150 is placed between the planetary gear unit PU and the 
planetary gear DP in the axial direction, and is adjacent to the left side of the support wall 120 
as described above. Specifically, the counter gear 150 is placed on the boss unit 120a which 
extends from the inner diameter side of the support wall 120, via a ball bearing 121. Also, a 
gear which is linked to the unshown counter shaft meshes with the outer circumferential side 
of this counter gear 150, and further this counter shaft is linked to a drive wheel via gear 
mechanism or differential or the like not shown. 

[0257] Continuing, the oil line configuration of each configuration element will be 
described. 

[0258] The oil chamber 56 of the hydraulic servo 50 of the fourth clutch C-4, in 
other words the oil chamber 56 which is constructed by the clutch drum 52 and the piston 
member 53 being sealed together with the sealing rings a9 and alO communicates with an oil 
line c51 wherein the clutch drum 52 and the support wall 120 are sealed together with the 
sealing rings d9 and dlO and is within the support wall 120, and the hydraulic oil is supplied 
from this oil line c51. The cancel oil chamber 57 which is constructed by the piston 
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member 53 and the cancel plate 54 being sealed together with the sealing rings a7 and a9 has 
the oil supplied thereto from an oil line omitted from the diagram. 

[0259] With the oil chamber 46 of the hydraulic servo 40 of the third clutch C-3, in 
other words the oil chamber 46 which is constructed by the clutch drum 42 and the piston 
member 43 being sealed together with the sealing rings al and a2, and the linking 
member 140 and the clutch drum 42 being sealed together with the sealing rings d3 and d4, 
wherein each of these are sealed and communicate with the oil line c41 within the boss 
unit 3b, and the hydraulic oil is supplied from this oil line c41 . The cancel oil chamber 47 
which is constructed by the piston member 43 and the cancel plate 44 being sealed together 
with the sealing rings al and a3 has the oil supplied thereto from an oil line omitted from the 
diagram. 

[0260] With the oil chamber 26 of the hydraulic servo 20 of the first clutch C-l, in 
other words the oil chamber 26 which is constructed by the clutch drum 22 and the piston 
member 23 being sealed together with the sealing rings a4 and a5, and the boss unit 3b and 
the input shaft 12 being sealed together with the sealing rings d5 and d6, each of these are 
sealed to communicate with the oil lines c22, c23, and c24 within the input shaft 12, and the 
hydraulic oil is supplied from this oil line c24. The cancel oil chamber 27 which is 
constructed by the piston member 23 and the cancel plate 24 being sealed together with the 
sealing rings a4 and a6 has the oil supplied thereto from an oil line omitted from the diagram. 

[0261] The oil chamber 36 of the hydraulic servo 30 of the second clutch C-2, in 
other words the oil chamber 36 which is constructed by the clutch drum 32 and the boss 
unit 3d being sealed together with the sealing rings a4 and a6 a4 and a6. communicates with 
the oil line c31 within the boss uffl^4b-unit 3b, wherein between the clutch drum 32 and the 
boss unit 3d is sealed with the sealing rings dl 1, dl2, and the hydraulic oil is supplied from 
this oil line c3 1 . The cancel oil chamber 37 which is constructed by the piston member 33 
and the cancel plate 34 being sealed together with the sealing rings alO and al2 has the oil 
supplied thereto from an oil line omitted from the diagram. 

[0262] Further, the oil chamber 76 of the hydraulic servo 70 of the second brake 
B-2, in other words the oil chamber 76 which is constructed by the cylinder portion provided 
on the side wall portion 3c portion 3c 1 of the transmission case 3 and the piston member 73 
being sealed together with the sealing rings al3 and al4, has the oil supplied thereto from an 
oil line of the side wall portion omitted from the diagram. 
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[0263] As in the above, according to the automatic transmission 1 9 relating to the 
present invention, the hydraulic servo 50 of the fourth clutch C-4 is placed between the axial 
direction of the planetary gear unit PU and the planetary gear DP, and the hydraulic servos 20 
and 40 of the first and third clutches C-l and C-3 are placed on the side opposite from the 
planetary gear unit PU in the axial direction as to the hydraulic servo 50 of the fourth clutch 
C-4, and the input shaft 12 and the fourth clutch C-4 are linked via the linking member 140 
that passes by the outer circumferential side of the first and third clutches C-l and C-3, and 
the first and third clutches C-l and C-3 are each linked to the sun gears S2 and S3 of the 
planetary gear unit PU via the linking members 101 and 102 that pass through the inner 
circumferential side of the fourth clutch C-4, and so the members that link the various 
clutches and the various rotation elements of the planetary gear PU are prevented from 
clashing, and while the linking member 140 that rotates from the input rotation (in othor 
wordo, not rotated at an incrcaaod speed nor dooo tho tranomitting torquo incrcaoo) (in other 
words, not rotated at an increased speed nor does the transmitting torque increase) can be 
placed on the outer circumferential side, the linking members 101 and 102 that have the 
possibility of greatly accelerating rotation or the large transmitting torque can bo input can be 
placed on the inner circumferential side. Thus, the thickness of the various linking members 
that linked these clutches and the various rotation elements of the planetary gear unit PU can 
be designed to be made relatively thin and lightweight, and an automatic transmission 1 , that 
is more lightweight with improved controllability can be designed. Further, the linking 
member 140 that rotates from the input rotation can be placed on the outer circumferential 
side, and so an input rotation count sensor that detects the number of input rotations can be 
easily affixed. 

[0264] Also, the hydraulic oil is supplied from the oil line c5 1 that is provided on 
the support wall 120 to the hydraulic servo 50 of the fourth clutch C-4, and so the number of 
sealing rings can be reduced compared to the case wherein the hydraulic oil is supplied from 
the input shaft 12 (or the intermediate shaft 13) via the linking member 101 and the linking 
member 102. Thus, efficiency improvements of the automatic transmission 1] due to the 
decrease in sliding resistance by the sealing rings, decrease in hydraulic oil leaking from the 
sealing rings, and pr e venting decrease of controllability, are enabled. 

[0265] Further, the clutch drum 52 of the hydraulic servo 50 of the fourth clutch C-4 
is open toward the planetary gear DP side, and so the member that outputs the rotation of the 
fourth clutch C-4 and the linking member 140 can be prevented from clashing. 
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[0266] Also, the input rotation from the fourth clutch C-4 and the reduced speed 
rotation from the third clutch C-3 can be transmitted to the sun gear S2, both using the linking 
member 101. Thus, the number of parts can be reduced and the automatic transmission 1 9 
can be designed to be more lightweight and compact. 

[0267] Further, the hydraulic servo 40 of the third clutch G-3 is placed on the side 
opposite in the axial direction from the hydraulic servo 50 of the fourth clutch C-4 as to the 
planetary gear DP, and upon the boss unit 3b which extends from the case 3, and the 
hydraulic oil is supplied to the hydraulic servo 40 of the third clutch C-3 via the oil line c41 
provided within the boss unit 3b, and-so as to have the hydraulic oil pressure capable of being 
supplied to the third clutch C-3, while also the linking of the third clutch C-3 and the linking 
member 101 is enabled. 

[0268] Further, the hydraulic servo 20 of the first clutch C-l is placed between the 
axial direction of the planetary gear DP and the hydraulic servo 50 of the fourth clutch C-4, 
and the hydraulic oil is supplied from the oil line c21 provided within the input shaft 12, and 
the hydraulic oil pressure is supplied to the first clutch C-l so as to be capable of engaging, 
while also compared to the case wherein the first clutch C-l is placed on the side opposite of 
the planetary gear unit PU in the axial direction as to the planetary gear DP, placing the 
transmitting member which transmits the output rotation of the first clutch C-l through the 
outer circumferential side of the planetary gear DP becomes unnecessary, in u nnecessary. In 
other words the number of members which pass by the outer circumferential side of the 
planetary gear DP can be reduced. Thus, the automatic transmission 1 9 can be designed to be 
more compact in the radial direction. 

[0269] Further, the hydraulic servo 30 of the second clutch C-2 is placed on the side 
opposite from the planetary gear DP in the axial direction as to the planetary gear unit PU, 
and so multiple oil lines being provided concentrated within the boss unit 3b or on the 
support wall 120 can be prevented. 

[0270] Also, the forward first speed is achieved by engaging the first clutch C-l and 
also retaining the one-way clutch F-l (or the second brake B-2), the forward second speed 
achieved by engaging the first clutch C-l and by also retaining the first brake B-l, the forward 
third speed achieved by engaging the first clutch C-l and the third clutch C-3, the forward 
fourth speed achieved by engaging the first clutch C-l and the fourth clutch C-4, the forward 
fifth speed achieved by engaging the first clutch C-l and the second clutch C-2, the forward 
sixth speed achieved by engaging the second clutch C-2 and the fourth clutch C-4, the 
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forward seventh speed achieved by engaging the second clutch C-2 and the third clutch C-3, 
the forward eighth speed achieved by engaging the second clutch C-2 and by also retaining 
the first brake B-l, and the reverse speed achieved by engaging the third clutch C-3 or the 
fourth clutch C-4 and by also retaining the second brake B-2. 

[0271] Now, the vehicle automatic transmission 1 9 relating to the present ninth 
embodiment can have the vehicle automatic transmission l t9 relating to the later-described 
nineteenth embodiment configured by the speed shifting mechanism 2 9 being flipped in the 
left and right direction (the axial direction) with virtually no change. 
<Tenth Embodiment 

[0272] Next, a tenth embodiment wherein a portion of the above-mentioned ninth 
embodiment has been changed will be described, following Fig. 13. Fig. 13 is a 
cross-sectional diagram illustrating the automatic transmission 1 10 relating to the tenth 
embodiment. With the tenth embodiment to be described below, only the portions that differ 
from the automatic transmission 1 9 according to the ninth embodiment will be described, and 
the portions other than these are the same and therefore the description thereof will be 
omitted. 

[0273] The vehicle automatic transmission 1 1 0 relating to the present tenth 
embodiment has the hydraulic servo 30 of the second clutch C-2 disposed between the axial 
direction of the planetary gear unit PU (specifically the counter gear 150) and the planetary 
gear DP, and more specifically, between the axial direction of the hydraulic servo 50 of the 
fourth clutch C-4 and the hydraulic servo 20 of the first clutch C-l as to the automatic 
transmission 1 9 relating to the ninth embodiment. 

[0274] Now, the vehicle automatic transmission 1 1 0 relating to the present tenth 
embodiment can have the vehicle automatic transmission l 2 o relating to the later-described 
twentieth embodiment configured by the speed shifting mechanism 2 10 being flipped in the 
left and right direction (the axial direction) with virtually no change, adding a linking member 
which links the second clutch C-2 and the carrier CR2 of the planetary gear unit PU, and 
rotating the input shaft and the intermediate shaft integrally. 
<Eleventh Embodiment 

[0275] Next, an eleventh embodiment wherein a portion of the above-mentioned 
ninth embodiment has been changed will be described, following Fig. 14. Fig. 14 is a 
cross-sectional diagram illustrating the automatic transmission l u relating to the eleventh 
embodiment. With the eleventh embodiment to be described below, only the portions that 
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differ from the automatic transmission 1 9 according to the ninth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 

[0276] The vehicle automatic transmission 1 1 1 relating to the eleventh embodiment 
has the hydraulic servo 40 of the third clutch C-3 disposed between the axial direction of the 
planetary gear unit PU (specifically the counter gear 150) and the planetary gear DP, and 
more specifically, between the axial direction of the hydraulic servo 50 of the fourth clutch 
C-4 and the hydraulic servo 20 of the first clutch C-l as to the automatic transmission relating 
to the ninth embodiment 1 9 . 

[0277] Now, the vehicle automatic transmission 1 u relating to the present eleventh 
embodiment can have the vehicle automatic transmission l 2 i relating to the later-described 
twenty-first embodiment configured by the speed shifting mechanism 2 X x being flipped in the 
left and right direction (the axial direction) with virtually no change. 
<Twelfth Embodiment 

[0278] Next, a twelfth embodiment wherein a portion of the above-mentioned ninth 
embodiment has been changed will be described, following Fig. 15. Fig. 15 is a 
cross-sectional diagram illustrating the automatic transmission 1 i2 relating to the twelfth 
embodiment. With the twelfth embodiment to be described below, only the portions that 
differ from the automatic transmission 1 9 according to the ninth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 

[0279] The vehicle automatic transmission 1 12 relating to the twelfth embodiment 
has the hydraulic servo 40 of the third clutch C-3 disposed between the axial direction of the 
planetary gear unit PU (specifically the counter gear 150) and the planetary gear DP, and 
more specifically, is placed between the axial direction of the hydraulic servo 50 of the fourth 
clutch C-4 and the planetary gear DP. Further, the hydraulic servo 20 of the first clutch C-l is 
placed on the side opposite of the planetary gear unit PU in the axial direction as to the 
planetary gear DP. 

[0280] Now, the vehicle automatic transmission 1 12 relating to the present twelfth 
embodiment can have the vehicle automatic transmission 1 22 relating to the later-described 
twenty-second embodiment configured by the speed shifting mechanism 2 )2 being flipped in 
the left and right direction (the axial direction) with virtually no change. 
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<Thirteenth Embodiments 

[0281] Next, a thirteenth embodiment wherein a portion of the above-mentioned 
first through tenth embodiments has been changed will be described, following Fig. 16. 
Fig. 16 is a cross-sectional diagram illustrating the automatic transmission 1 13 relating to the 
thirteenth embodiment. With the thirteenth embodiment to be described below, only the 
portions that differ from the automatic transmission 1 9 according to the ninth embodiment 
will be described, and the portions other than these, except for a portion of the construction 
such as the oil lines, the sealing rings, and the hub members, are the same and therefore the 
description thereof will be omitted. 

[0282] As illustrated in Fig. 16, the automatic transmission In which is suitable for 
mounting on a vehicle which is an FF type (front drive, front engine) for example has a case 4 
which is constructed by connecting a transmission case 3 or a housing case or the like which 
encloses a torque converter not shown, and within this transmission case 3 is placed a speed 
shifting mechanism 2 i3 , a counter shaft of which the diagram is omitted, and a differential 
device. This speed shifting mechanism 2 !3 is placed on for example p laced on, for example. 
the input shaft 12 which is on the same axis as the output shaft of the engine (not shown), and 
on the axis upon which the intermediate shaft 13 is the center. 

[0283] Within the transmission case 3, the planetary gear DP and the planetary gear 
unit PU are placed on the same axis, and a hydraulic servo 50 of the fourth clutch C-4 of 
which the friction plate 51 is placed on the outer circumferential side is placed between the 
axial direction of this planetary gear DP and the planetary gear unit PU. Further, a support 
wall (center support) 120 so as so be adjacent to the hydraulic servo 50 of this fourth clutch 
C-4 is placed between the hydraulic servo 50 of this fourth clutch C-4 and this planetary gear 
unit PU. The boss unit 120b on the right side inner circumferential side of this support 
wall 120 is extended to the inner portion of the hydraulic servo 50 of this fourth clutch C-4, 
and further, the boss unit 120a on the left side inner circumferential side of this support 
wall 120 is extended to the inner portion of the counter gear 150. In other words, this 
hydraulic servo 40 and counter gear 150 are placed and supported so as to each be adjacent to 
each other on opposite sides via the support wall 120. 

[0284] The hydraulic servo 30 of the second clutch C-2 of which the friction 
plate 3 1 is placed on the outer circumferential side of the planetary gear DP is placed between 
the axial direction of the planetary gear unit PU and the planetary gear DP. Specifically, the 
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hydraulic servo 30 of this second clutch C-2 is placed on the input shaft 12 within the axial 
direction of the hydraulic servo 50 of the fourth clutch C-4 and the hydraulic servo 50. 

[0285] On the other hand, the hydraulic servo of the third clutch of which the 
friction plate 41 is placed on the right side of the above-mentioned friction plate 51, is placed 
on the front side which is the side opposite in the axial direction from the planetary gear set 
PU as to the hydraulic servo 50 of the aforementioned fourth clutch C-4. Further, the 
hydraulic servo 40 of the third clutch C03 clutch C-3 is placed on the boss unit 3b which 
extends from the bulkhead member 3 a which separates between the transmission case 3 and 
the housing case not shown. 

[0286] Further, the hydraulic servo 20 of the first clutch C-l of which the friction 
plate 21 is placed on the outer circumferential side is placed on the boss unit 3d which 
extends from the side wall portion 3c p ortion 3c 1 of the transmission case 3, on the left side 
which is the side opposite in the axial direction from the planetary gear DP as to the planetary 
gear set PU. 

[0287] Further, the brake band 161 of the first brake B-l, omitted from the diagram, 
of the hydraulic servo, is placed on the outer diameter side of the friction plate 51 of the 
fourth clutch C-4 so as to form an overlap. Within this description, the brake band 161 is in a 
band shape, but is described as one type of friction plate, that is to say, "the friction plate of 
the brake" includes the friction plate of a multi-disc brake and the brake band of a band brake. 

[0288] Further, the hydraulic servo 70 of the second brake B-2 of which the friction 
plate 71 is placed on the outer circumferential side of the planetary gear unit PU, is placed on 
the side wall portion 3c p ortion 3c 1 of the outer circumferential side of the hydraulic servo 30 
of the second clutch C-2. Also, a one-way clutch F-l is placed on the outer circumferential 
side of this planetary gear unit PU. 

[0289] Continuing, the speed shifting mechanism 2 X3 will be described in detail. 
The planetary gear DP which is placed on the inner circumferential side of the transmission 
case 3 comprises a sun gear SI, a carrier CR1, and a ring gear Rl. On the right side of this 
planetary gear DP, the above-described boss unit 3b is provided on the outer face of the input 
shaft 12 as a cover, and the above-mentioned sun gear SI is fixed so as to be incapable of 
rotating. Further, the carrier CR1 supports the pinions PI and P2 so as to be capable of 
rotating, and these pinions PI and P2 mesh with each other and also the former pinion P 
meshes with the sun gear S 1 , and the latter pinion P2 meshes with the ring gear Rl . The 
carrier plate on the left side of this carrier CR1 is linked to the input shaft 12, and also the 
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carrier plate on the right side is linked to the (first) linking member in a drum shape. Also, 
the ring gear Rl is linked specifically to the clutch drum 22 of the later-described first clutch 
C-l via the fourth clutch C-4, the support wall 120, the counter gear 150, and the linking 
member 102 that passes through the inner circumferential side of the planetary gear unit PU. 

[0290] On the other hand, the linking member 140 linked to the above-mentioned 
carrier CR1 is linked to the hub member 154 which is splined to the inner friction plate of the 
friction plate 51 of the fourth clutch C 1). clutch C-4. This fourth clutch C-4 comprises a 
friction plate 51 and a hydraulic servo 50 that disengages this friction plate 51. This hydraulic 
servo 50 has a clutch drum 52 that is open towards the right (the planetary gear DP side), a 
piston member 53, a cancel plate 54, and a return spring 55. The piston member 53 is placed 
on the right side of the clutch drum 52 so as to be capable of moving forward or backwards, 
and from two sealing rings a7 and a8, an oil-tight hydraulic oil chamber 56 is configured 
between the clutch drum 52. Further, the cancel plate 54 is prevented from moving towards 
the back by the snap ring 59 fit to the clutch drum 52. The cancel plate 54 has a return 
spring 55 placed compressed between the piston member 53 placed on the left side of the 
cancel plate 54, and also comprises an oil tight canceling oil chamber 57 by two sealing rings 
a7 and a9. 

[0291] Further, an outer friction plate of the friction plate 5 1 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 52, and also the inner friction 
plate thereof is splined to the hub member 154. In other words, when this fourth clutch C-4 
engages, the input rotation of the carrier CR1 of the above-mentioned planetary gear DP is 
output to the clutch drum 52. This clutch drum 52 is linked to the (second) linking 
member 101 supported so as to be capable of rotating on the further outer circumferential side 
of the aforementioned linking member 102, and this linking member 101 is linked to the sun 
gear S2 of the above-mentioned planetary gear unit PU. 

[0292] The third clutch C-3 is placed on the inner circumferential side of the above- 
mentioned linking member 140 and comprises a friction plate 41 and a hydraulic servo 40 
that disengages this friction plate 41 . This hydraulic servo 40 has a clutch drum 42 that is 
open towards the left, a piston member 43, a cancel plate 44, and a return spring 45. Further, 
the piston member 43 is placed on the left of the clutch drum 42 so as to be capable of 
moving forward or backwards, and from two sealing rings al and a2, an oil-tight hydraulic oil 
chamber 46 is configured between the clutch drum 42. Further, the cancel plate 44 is 
prevented from moving towards the left by the snap ring 49 fit to the clutch drum 42. The 
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cancel plate 44 has a return spring 45 placed compressed between the piston member 43 
placed on the right of the cancel plate 44, and also comprises an oil tight canceling oil 
chamber 47 by two sealing rings al and a3. 

[0293 J Also, an outer friction plate of the friction plate 41 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 42, and also the inner friction 
plate thereof is splined to the outer circumferential side of the above-mentioned ring gear Rl. 
In other words when this third clutch C-3 engages, the reduced speed rotation thereof is input 
to the clutch drum 42. This clutch drum 42 is linked to the linking member 101 that is linked 
to the sun gear S2 of the planetary gear unit PU. 

[0294] Further, the first brake B-l is placed on the outer diameter side of the clutch 
drum 52, and comprises an unshown hydraulic servo which is placed so as to be incapable of 
rotation as to the transmission case 3, and a brake band 161 which tightens and releases the 
outer portion of the clutch drum 52 by this hydraulic servo. In other words, when this first 
brake B-l is retained, the clutch drum 52 is fixed so as to be incapable of rotation, and the 
rotation of the above-described linking member 101 and sun gear R2 is fixed. 

[0295] The second clutch C-2 is on the right side of the hydraulic servo 50 of the 
fourth clutch C-4, and is placed on the left edge outer circumferential side of the input 
shaft 12. This second clutch C-2 comprises a friction plate 31 and a hydraulic servo 30 that 
disengages the friction plate 31. This hydraulic servo 30 is open towards the left, asd-so as to 
form a portion of the carrier plate of the left side of the above-mentioned carrier CR1 from 
one portion of the left side outer circumferential side of the input shaft 12, and has a clutch 
drum 32 which is linked to the input shaft 12, a piston member 33, a cancel plate 34, and a 
return spring 35. Further, the piston member 33 is placed on the right of the clutch drum 32 
so as to be capable of moving forward or backwards, and from two sealing rings a4 and a5, an 
oil-tight hydraulic oil chamber 36 is configured between the clutch drum 32. Further, the 
cancel plate 34 is prevented from moving towards the right by the snap ring 39 fit to the input 
shaft. The cancel plate 34 has a return spring 35 placed compressed between the piston 
member 33 placed on the right of the cancel plate 34, and also comprises an oil tight 
canceling oil chamber 37 by two sealing rings a4 and a6. 

[0296] Also, an outer friction plate of the friction plate 3 1 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 32, and also the inner friction 
plate thereof is splined to the hub member 153 which is linked to the intermediate shaft 13. 
When this second clutch C-2 is engaged, the input rotation of the above-mentioned input 
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shaft 12 is output to the intermediate shaft 13 via the hub member 153. The left side of this 
intermediate shaft 13 is linked to the hub member 157 which is splined to the inner friction 
plate of the friction plate 71 of the second brake B-2 after passing through the outer 
circumferential side from the left side of the later-described first clutch C-l, and also this hub 
member 157 is linked to the carrier plate on the left side of the carrier CR2 of the planetary 
gear unit PU. In other words, when this second clutch C-2 engages, the input rotation of the 
input shaft 12 is input to the carrier CR2 of the planetary gear unit PU via the intermediate 
shaft 13 and the hub member 157. 

[0297] Further, on the carrier plate on the left side of the above-described carrier 
CR2, the hub member 157 is linked, and also the inner race 1 12 of the one-way clutch F-l is 
linked. This one-way clutch F-l comprises the above-mentioned inner race 1 12, a sprag 
mechanism 113, and an outer race 114, and this outer race 1 14 is linked to the transmission 
case 3 by the linking member 115, and the rotation thereof is fixed. In the case that the inner 
race 1 12 rotates as to the outer race 1 14, the rotation in only one direction is restricted by the 
sprag mechanism 113 and is fixed. 

[0298] The above-mentioned hub member 157 is splined with the inner friction 
plate of the friction plate 71 of the second brake B-2. This second brake B-2 has a hydraulic 
servo 70 wherein the side face of the bulkh e ad portion 3c sidewall portion 3c 1 on the left of 
the transmission case 3 is a cylinder portion, and this hydraulic servo 70 has a piston 
member 73, a cancel plate 74, and a return spring 75. The piston member 73 is placed on the 
right of the cylinder portion of the bulkh e ad portion 3c sidewall portion 3cl so as to be 
capable of moving forward or backwards, and from two sealing rings al 3 and al4, an oil-tight 
hydraulic oil chamber 76 is configured between this cylinder portion. Further, the cancel 
plate 74 is prevented from moving to the right side by the snap ring 79 fit to the transmission 
case 3. Also, a return spring 75 is placed compressed between the cancel plate 74 and the 
piston member 73 placed on the left side thereof. 

[0299] The outer friction plate of the friction plate 71 of the second brake B-2 is 
splined with the inner face of the transmission case 3, that is to say, when this second brake 
B-2 is retained, the hub member 157 is fixed so as to be incapable of rotating, and the rotation 
of the carrier CR2 of the above-mentioned planetary gear unit PU is fixed. 

[0300] On the other hand, the first clutch C-l is placed on the left side of the 
planetary gear unit PU and on the outer circumferential side of the left edge of the 
intermediate shaft 13. This first clutch C-l comprises a friction plate 21 and a hydraulic 
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servo 20 that disengages the friction plate 21 . This hydraulic servo 20 is open towards the 
right side and has a clutch drum 22 which is also linked to the ring gear Rl via the above- 
mentioned linking member 102, a piston member 23, a cancel plate 24, and a return 
spring 25. Further, the piston member 23 is placed on the right of the clutch drum 22 so as to 
be capable of moving forward or backwards, and from two sealing rings alO and al 1, an 
oil-tight hydraulic oil chamber 26 is configured between the clutch drum 22. Further, the 
cancel plate 24 is prevented from moving towards the right by the snap ring 29 fit to the 
intermediate shaft 13. The cancel plate 24 has a return spring 25 placed compressed between 
the piston member 23 placed on the right of the cancel plate 24, and also comprises an oil 
tight canceling oil chamber 27 by two sealing rings alO and al2. 

[0301] Further, the outer friction plate of the friction plate 21 is splined to the inner 
circumferential side of the front edge portion of the clutch drum 22, and also the inner friction 
plate thereof is splined to the hub member 151 which is linked to the sun gear S3 of the 
planetary gear unit PU. In other words, when this first clutch C-l is engaged, the reduced 
speed rotation of the ring gear Rl of the above-mentioned planetary gear DP is output to the 
hub member 151, and the reduced speed rotation is input to the sun gear S3. 

[0302] This planetary gear unit PU comprises a sun gear S2, a sun gear S3, a carrier 
CR2, and a ring gear R2. Of these, the sun gear S3 is supported by the intermediate shaft 13 
so as to be capable of rotating, while also being linked to the hub member 151 as described 
above, and is capable of inputting the reduced speed rotation from the first clutch C-l. 
Further, the sun gear S2 is supported by the linking member 102 so as to be capable of 
rotating, and is linked to the linking member 101 as described above, and the reduced speed 
rotation from the third clutch C-3 or the fourth clutch C-4 or the input rotation is capable of 
inputting, and is capable of retaining by the first brake B-l . Further, the carrier CR2 is 
capable of the input rotation from the second clutch C-2 being input, and the rotation in one 
direction by the one-way clutch F-l is restricted, and the rotation is capable of fixing the 
rotation by the second brake B-2. 

[0303] This carrier CR2 supports the short pinion P3 and the long pinion P4 so as to 
be capable of rotating, and these pinions P3 and P4 mesh together, and the short pinion P3 
meshes with the sun gear S3 and the long pinion P4 meshes with the sun gear S2 and the ring 
gear R3. Also, this ring gear R3 is linked to the counter gear 150. 

[0304] The counter gear 150 is placed between the axial direction of the planetary 
gear unit PU and the planetary gear DP, and is adjacent to the left side of the support wall 120 
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as described above. Specifically, the counter gear 150 is placed on the boss unit 120a which 
extends from the inner diameter side of the support wall 120, via a ball bearing 121. Also, a 
gear which is linked to the unshown counter shaft meshes with the outer circumferential side 
of this counter gear 150, and further this counter shaft is linked to a drive wheel via gear 
mechanism or differential or the like, not shown. 

[0305] Continuing, the oil line configuration of each configuration element will be 
described. 

[0306] The oil chamber 56 of the hydraulic servo 50 of the fourth clutch C-4, in 
other words the oil chamber 56 which is constructed by the clutch drum 52 and the piston 
member 53 being sealed together with the sealing rings a9 and alO communicates with an oil 
line c51 which has sealed together the clutch drum 52 and the support wall 120 with the 
sealing rings dl 1 and dl2 and is within the support wall 120, and the hydraulic oil is supplied 
from this oil line c5 1 . The cancel oil chamber 57 which is constructed by the piston 
member 53 and the cancel plate 54 being sealed together with the sealing rings a7 and a9 has 
the oil supplied thereto from an oil line omitted from the diagram. 

[0307] The oil chamber 46 of the hydraulic servo 40 of the third clutch C-3, in other 
words the oil chamber 46 which is constructed by the clutch drum 42 and the piston 
member 43 being sealed by the seal rings al and a2, communicates with the oil line c41 
within the boss unit 3b, the linking member 140 and the boss unit 3b being sealed together 
with the sealing rings dl and d2, and the linking member 140 and the clutch drum 42 being 
sealed together with the sealing rings d3 and d4, and the hydraulic oil is supplied from this oil 
line c41. The cancel oil chamber 47 which is constructed by the piston member 43 and the 
cancel plate 44 being sealed together with the sealing rings al and a3 has the oil supplied 
thereto from an oil line omitted from the diagram. 

[0308] The oil chamber 36 of the hydraulic servo 30 of the second clutch C-2, in 
other words the oil chamber 36 which is constructed by the clutch drum 32 and the piston 
member 33 being sealed together with the sealing rings a4 and a6, communicates with the oil 
line c31 within the boss unit 3d and the oil lines c32, c33, and c34 within the input shaft 12 
shaft 12, wherein between the boss unit 3d and the input shaft 12 shaft 12, are sealed with the 
sealing rings d5 and d6, and the hydraulic oil is supplied from this oil line c34. The cancel oil 
chamber 37 which is constructed by the piston member 33 and the cancel plate 34 being 
sealed together with the sealing rings a4 and a6 has the oil supplied thereto from an oil line 
omitted from the diagram. 
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[0309] Further, the oil chamber 26 of the hydraulic servo 20 of the first clutch C-l, 
in other words the oil chamber 26 which is constructed by the clutch drum 22 and the piston 
member 23 being sealed together with the sealing rings alO and al 1, communicates with the 
oil line c21 within the boss unit 3d, the boss unit 3d and the linking member between the hub 
member 157 and the intermediate shaft being sealed together with the sealing rings d7 and d8, 
and the linking member to the hub member 157 from the intermediate shaft and the clutch 
drum 22 being sealed together with the sealing rings d9 and dlO, and the hydraulic oil is 
supplied from this oil line c21. The cancel oil chamber 27 which is constructed by the piston 
member 23 and the cancel plate 24 being sealed together with the sealing rings a9 and al 1 has 
the oil supplied thereto from an oil line omitted from the diagram. 

[0310] Further, the oil chamber 76 of the hydraulic servo 70 of the second brake 
B-2, in other words the oil chamber 76 which is constructed by the side wall portion 3c 
portion 3c 1 of the transmission case 3 and the piston member 73 being sealed together with 
the sealing rings al3 and al4, has the oil supplied thereto from an oil line on the wall side 
portion 3c p ortion 3cl omitted from the diagram. 

[0311] As in the above, according to the automatic transmission 1 13 relating to the 
present invention, the hydraulic servo 50 of the fourth clutch C-4 is placed between the axial 
direction of the planetary gear unit PU and the planetary gear DP, and the hydraulic servo 40 
of the third clutch C-3 is placed on the side opposite from the planetary gear unit PU in the 
axial direction as to the hydraulic servo 50 of the fourth clutch C-4, and the input shaft 12 and 
the fourth clutch C-4 are linked via the linking member 140 that passes through the outer 
circumferential side of the third clutch C-3, and the third clutch C-3 is linked to the sun gear 
S2 of the planetary gear unit PU via the linking members 101 and 102 that pass through the 
inner circumferential side of the fourth clutch C-4, and so the members that link the various 
clutches and the various rotation elements of the planetary gear PU are prevented from 
clashing, and while the linking member 140 that rotates from the input rotation (in other 
words, not rotated at an increased speed nor does the transmitting torque increase) can be 
placed on the outer circumferential side, the linking member 101 which has the possibility of 
greatly accelerating rotation can be placed on the inner circumferential side. Thus, the 
thickness of the various linking members that linked these clutches and the various rotation 
elements of the planetary gear unit PU can be designed to be made relatively thin and 
lightweight, and an automatic transmission 1 1 that is more lightweight with improved 
controllability can be designed. Further, the linking member 140 that rotates from the input 
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rotation can be placed on the outer circumferential side, and so an input rotation count sensor 
that detects the number of input rotations can be easily affixed. 

[0312] Also, the hydraulic oil is supplied from the oil line c51 that is provided on 
the support wall 120 to the hydraulic servo 50 of the fourth clutch C-4, and so the number of 
sealing rings can be reduced compared to the case wherein the hydraulic oil is supplied from 
the input shaft 12 (or the intermediate shaft 13) via the linking member 101 and the linking 
member 102. Thus, efficiency improvements of the automatic transmission In due to the 
decrease in sliding resistance by the sealing rings, decrease in hydraulic oil leaking from the 
sealing rings, and preventing decrease of controllability, are enabled. 

[0313] Further, the clutch drum 52 of the hydraulic servo 50 of the fourth clutch C-4 
is open toward the planetary gear DP side, and so the member that outputs the rotation of the 
fourth clutch C-4 and the linking member 140 can be prevented from clashing. 

[0314] Also, the input rotation from the fourth clutch C-4 and the reduced speed 
rotation from the third clutch C-3 can be transmitted to the sun gear S2, both using the linking 
member 101. Thus, the number of parts can be reduced and the automatic transmission li 3 
can be designed to be more lightweight and compact. 

[0315] Further, the hydraulic servo 40 of the third clutch C-3 is placed on the side 
opposite in the axial direction from the hydraulic servo 50 of the fourth clutch C-4 as to the 
planetary gear DP, and upon the boss unit 3b which extends from the case 3, and the 
hydraulic oil is supplied to the hydraulic servo 40 of the third clutch C-3 via the oil line c41 
provided within the boss unit 3b, and-so as to have the hydraulic oil pressure capable of being 
supplied to the third clutch C-3, while also the linking of the third clutch C-3 and the linking 
member 101 is enabled. 

[0316] Further, the hydraulic servo 30 of the second clutch C-2 is placed between 
the axial direction of the planetary gear DP and the hydraulic servo 50 of the fourth clutch 
C-4, and so disposing thereof between the axial direction of the planetary gear unit PU and 
the planetary gear DP can be enabled. Thus, the second clutch C-2, wherein a relatively 
smaller transmitting torque volume is sufficient, can be placed on the inner circumferential 
side of the friction plate 41 of the third clutch C-3, and the axial length of the vehicle 
automatic transmission 1 13 can be shortened. Further, the carrier CR1 of the planetary gear 
DP and the clutch drum 32 of the second clutch C-2 can be made in common, and so the axial 
length of the automobile automatic transmission In can be shortened. 
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[0317] Also, the forward first speed is achieved by engaging the first clutch C-l and 
also retaining the one-way clutch F-l (or the second brake B-2), the forward second speed 
achieved by engaging the first clutch C-l and by also retaining the first brake B-l, the forward 
third speed achieved by engaging the first clutch C-l and the third clutch C-3, the forward 
fourth speed achieved by engaging the first clutch C-l and the fourth clutch C-4, the forward 
fifth speed achieved by engaging the first clutch C-l and the second clutch C-2, the forward 
sixth speed achieved by engaging the second clutch C-2 and the fourth clutch C-4, the 
forward seventh speed achieved by engaging the second clutch C-2 and the third clutch C-3, 
the forward eighth speed achieved by engaging the second clutch C-2 and by also retaining 
the first brake B-l, and the reverse speed achieved by engaging the third clutch C-3 or the 
fourth clutch C-4 and by also retaining the second brake B-2. 
<Fourteenth Embodiment 

[0318] Next, a fourteenth embodiment wherein a portion of the above-mentioned 
thirteenth embodiment has been changed will be described, following Fig. 17. Fig. 17 is a 
cross-sectional diagram illustrating the automatic transmission 1 14 relating to the fourteenth 
embodiment. With the fourteenth embodiment to be described below, only the portions that 
differ from the automatic transmission l u according to the thirteenth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 

[0319] The automatic transmission 1 14 relating to the present fourteenth 
embodiment has the hydraulic servo 30 of the second clutch C-2 on the side opposite of the 
planetary gear DP in the axial direction as to the planetary gear unit PU, compared to the 
automatic transmission 1 , 3 relating to the thirteenth embodiment and specifically, the 
hydraulic servo 30 of the second clutch C-2 is placed on the side opposite in the axial 
direction from the planetary gear unit PU as to the hydraulic servo 20 of the first clutch C-l, 
and in other words, is placed further toward the left than the hydraulic servo 20 of the first 
clutch C-l. 

[0320] Now, the vehicle automatic transmission 1 H relating to the present 
fourteenth embodiment can have the vehicle automatic transmission 1 2 3 relating to the 
later-described twenty-third embodiment configured by the speed shifting mechanism 2 14 
being flipped in the left and right direction (the axial direction) with virtually no change. 
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<Fifteenth Embodiments 

[0321] Next, a fifteenth embodiment wherein a portion of the above-mentioned 
thirteenth embodiment has been changed will be described, following Fig. 18. Fig. 18 is a 
cross-sectional diagram illustrating the automatic transmission 1 15 relating to the fifteenth 
embodiment. With the fifteenth embodiment to be described below, only the portions that 
differ from the automatic transmission 1 13 according to the thirteenth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 

[0322 J The automatic transmission 1 i5 relating to the fifteenth embodiment has the 
hydraulic servo 30 of the second clutch C-2 on the side opposite of the planetary gear DP in 
the axial direction as to the planetary gear unit PU, compared to the automatic 
transmission l n relating to the thirteenth embodiment and further, the hydraulic servo 20 of 
the first clutch C-l is placed between the axial direction of the planetary gear unit PU and the 
planetary gear DP, specifically, between the axial direction of the planetary gear unit PU and 
the counter gear 150. 

[0323] Now, the vehicle automatic transmission 1 1 5 relating to the present fifteenth 
embodiment can have the vehicle automatic transmission 1 2 4 relating to the later-described 
twenty- fourth embodiment configured by the speed shifting mechanism 2\ 5 being flipped in 
the left and right direction (the axial direction) with virtually no change. 
<Sixteenth Embodiment 

[0324] Next, a sixteenth embodiment wherein a portion of the above-mentioned 
thirteenth embodiment has been changed will be described, following Fig. 19. Fig. 19 is a 
cross-sectional diagram illustrating the automatic transmission li 6 relating to the sixteenth 
embodiment. With the sixteenth embodiment to be described below, only the portions that 
differ from the automatic transmission 1 i3 according to the thirteenth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 

[0325] The vehicle automatic transmission 1 !6 relating to the sixteenth embodiment 
has the hydraulic servo 40 of the third clutch C-3 between the axial direction of the planetary 
gear unit PU (specifically the counter gear 150) and the planetary gear DP, and more 
specifically, between the axial direction of the hydraulic servo 50 of the fourth clutch C-4 and 
the hydraulic servo 30 of the second clutch C-2 as to the automatic transmission relating to 
the thirteenth embodiment li 3 . 
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[0326] Further, according to the present embodiment, the support wall and the 
linking member 101 are sealed together with the sealing rings dll andd!2, d !3 andd!4, and 
the Unking member 101 and the linking member 102 are sealed together with the bushings bl 
and b2 and an oil line c90 is formed, and thus forms the construction wherein the hydraulic 
oil is supplied from the oil line c53 within the support wall to the oil chamber 46 of the 
hydraulic servo 40 of the clutch C-3, via the oil line c90. 
<Seventeenth Embodiment 

[0327] Next, a seventeenth embodiment wherein a portion of the above-mentioned 
thirteenth embodiment has been changed will be described, following Fig. 20. Fig. 20 is a 
cross-sectional diagram illustrating the automatic transmission l n relating to the seventeenth 
embodiment. With the seventeenth embodiment to be described below, only the portions that 
differ from the automatic transmission 1 ]3 according to the thirteenth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 

[0328] The automatic transmission 1 i7 relating to the seventeenth embodiment has 
the hydraulic servo 30 of the second clutch C-2 on the side opposite of the planetary gear DP 
in the axial direction as to the planetary gear unit PU, compared to the automatic 
transmission li 3 relating to the thirteenth embodiment and specifically, the hydraulic servo 30 
of the second clutch C-2 is placed on the side opposite in the axial direction from the 
planetary gear unit PU as to the hydraulic servo 20 of the first clutch C-l, in other words is 
placed further towards the left than the hydraulic servo 20 of the first clutch C-l . Further, the 
hydraulic servo 40 of the third clutch C-3 is placed between the axial direction of the 
planetary gear unit PU (specifically the counter gear 150) and the planetary gear DP, and 
more specifically is placed between the axial direction of the hydraulic servo 50 of the fourth 
clutch C-4 and the planetary gear DP. 

[0329] Now, the vehicle automatic transmission 1 17 relating to the present 
seventeenth embodiment can have the vehicle automatic transmission l 2 s relating to the 
later-described twenty-fifth embodiment configured by the speed shifting mechanism 2\ 7 
being flipped in the left and right direction (the axial direction) with virtually no change. 
<Eighteenth Embodiment 

[0330] Next, an eighteenth embodiment wherein a portion of the above-mentioned 
thirteenth embodiment has been changed will be described, following Fig. 21. Fig. 21 is a 
cross-sectional diagram illustrating the automatic transmission li 8 relating to the eighteenth 
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embodiment. With the eighteenth embodiment to be described below, only the portions that 
differ from the automatic transmission 1 13 according to the thirteenth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 

[0331] The automatic transmission li 8 relating to the eighteenth embodiment has 
the hydraulic servo 20 of the first clutch C-1 between the axial direction of the planetary gear 
DP and the planetary gear unit PU, compared to the automatic transmission 1 13 relating to the 
thirteenth embodiment and specifically, it is placed between the axial direction of the counter 
gear 150 and the planetary gear unit PU. Also, the hydraulic servo 30 of the second clutch 
C-2 is placed opposite to the planetary gear DP in the axial direction as to the planetary gear 
unit PU. Further, the hydraulic servo 40 of the third clutch C-3 is placed between the axial 
direction of the planetary gear unit PU (specifically the counter gear 150) and the planetary 
gear DP, and more specifically is placed between the axial direction of the hydraulic servo 50 
of the fourth clutch C-4 and the planetary gear DP. 

[0332] Now, the vehicle automatic transmission 1 1 8 relating to the present 
eighteenth embodiment can have the vehicle automatic transmission 1 2 6 relating to the 
later-described twenty-sixth embodiment configured by the speed shifting mechanism 2 }8 
being flipped in the left and right direction (the axial direction) with virtually no change. 
<Ninteenth Embodiment 

[0333] Next, a nineteenth embodiment wherein a portion of the above-mentioned 
ninth embodiment has been changed will be described, following Fig. 22. Fig. 22 is a 
cross-sectional diagram illustrating the automatic transmission 1 ]9 relating to the nineteenth 
embodiment. With the nineteenth embodiment to be described below, only the portions that 
differ from the automatic transmission 1 9 according to the ninth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 

[0334] As illustrated in Fig. 22, the automatic transmission 1 29 that is preferable for 
loading on a vehicle that is a FF-type (front drive, front engine), for example, is configured by 
the placement of the first through fourth clutches C-l through C-4, the first and second brakes 
B-l and B-2, the one-way clutch F-l, the planetary gear DP, the planetary gear unit PU, the 
counter gear 150 and so forth being flipped horizontally (in the axial direction) with virtually 
no change to the input shaft 12 and the intermediate shaft 13 (in other words, the direction in 
which the engine is placed is not changed), as to the above-described automatic 



104 

transmission 19 transmission U r elating to the ninth embodiment, that is to say the speed 
shifting mechanism 2\ 9 is configured by approximately the speed shifting mechanism 2 9 being 
flipped in the left and right direction (the axial direction). 

[0335] To further describe, with the automatic transmission 1 i 9 , the speed shifting 
mechanism 2 X9 is placed on an axis wherein the input shaft 12 and the intermediate shaft 13 
are the center, which is the same axis as the output shaft of the engine (not shown), for 
example, and the planetary gear unit PU is placed on the above-mentioned input shaft 12 
within the transmission case 3. On the left side in the axial direction of the planetary gear 
unit PU, the hydraulic servo 40 of the third clutch C-3 and the planetary gear DP and the 
hydraulic servo 20 of the first clutch C-l and the hydraulic servo 50 of the fourth clutch C-4 
and the counter gear 150 are placed in order from the left side. Further, on the outer 
circumferential side of the clutch drum of the fourth clutch C-4, a first brake B-l is placed 
that is formed from a band brake. 

[0336] The hydraulic servo 40 of the third clutch C-3 and the planetary gear DP are 
placed on the boss unit 3b which extends from the side wall portion 3c p ortion 3c 1 of the 
transmission case 3, and the hydraulic servo 20 of the first clutch C-l is placed on the 
intermediate shaft 13. 

[0337] Further, the hydraulic servo 50 of the fourth clutch C-4 is placed on the left 
side as to the support wall 120, and is also placed on this support wall 120, and the counter 
gear 150 is placed on the right side as to the support wall 120 and is also placed on this 
support wall 120. 

[0338] On the other hand, on the right side (the input side) in the axial direction of 
the planetary gear unit PU, the hydraulic servo 30 of the second clutch C-2 is placed. Further, 
on the outer circumferential side of the planetary gear unit PU is placed the second brake B-2 
and the one-way clutch F-l . 

[0339] As described above, with the automatic transmission 1 !9 , the hydraulic 
servo 50 of the fourth clutch C-4 is placed between the axial direction of the planetary gear 
unit PU and the planetary gear DP, and the hydraulic servo 40 of the third clutch C-3 is placed 
on the side opposite of the planetary gear unit PU in the axial direction as to the hydraulic 
servo 50 of the fourth clutch C-4, and the input shaft 12 and the fourth clutch C-4 are linked 
via the linking member 140 (and the intermediate shaft 13) which passes through the outer 
circumferential side of the third clutch C-3, and the third clutch C-3 and the sun gear S2 of 
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the planetary gear unit PU are linked via the linking member 101 which passes through the 
inner circumferential side of the fourth clutch C-4. 
<Twentieth Embodiment 

[0340] Next, a twentieth embodiment wherein a portion of the above-mentioned 
nineteenth embodiment has been changed will be described, following Fig. 23. Fig. 23 is a 
cross-sectional diagram illustrating the automatic transmission l 2 o relating to the twentieth 
embodiment. With the twentieth embodiment to be described below, only the portions that 
differ from the automatic transmission 1 1 9 according to the nineteenth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 

[0341] The automatic transmission l 2 o relating to the twentieth embodiment has the 
hydraulic servo 30 of the second clutch C-2 between the axial direction of the planetary gear 
unit PU (specifically the counter gear 150) and the planetary gear DP, and more specifically, 
between the axial direction of the hydraulic servo 50 of the fourth clutch C-4 and the 
hydraulic servo 20 of the first clutch C-l as to the automatic transmission li 7 relating to the 
nineteenth embodiment. 

[0342] Now, the vehicle automatic transmission l 2 o relating to the present twentieth 
embodiment can have the vehicle automatic transmission li 0 relating to the above-described 
tenth embodiment configured by the speed shifting mechanism 2 2 o being flipped in the left 
and right direction (the axial direction) with virtually no change. 
<Twenty- first Embodiment 

[0343] Next, a twenty-first embodiment wherein a portion of the above-mentioned 
nineteenth embodiment has been changed will be described, following Fig. 24. Fig. 24 is a 
cross-sectional diagram illustrating the automatic transmission 1 21 relating to the twenty-first 
embodiment. With the twenty-first embodiment to be described below, only the portions that 
differ from the automatic transmission li 9 according to the nineteenth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 

[0344] The vehicle automatic transmission l 2 \ relating to the twenty-first 
embodiment has the hydraulic servo 40 of the third clutch C-3 between the axial direction of 
the planetary gear unit PU (specifically the counter gear 1 50) and the planetary gear DP, and 
more specifically, between the axial direction of the hydraulic servo 50 of the fourth clutch 
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C-4 and the hydraulic servo 20 of the first clutch C-l as to the automatic transmission 1 17 
relating to the nineteenth embodiment. 

[0345] Now, the vehicle automatic transmission l 2 i relating to the present 
twenty-first embodiment can have the vehicle automatic transmission l n relating to the 
above-described eleventh embodiment configured by the speed shifting mechanism 2 2 \ being 
flipped in the left and right direction (the axial direction) with virtually no change. 
<Twenty-second Embodiment 

[0346] Next, a twenty-second embodiment wherein a portion of the above- 
mentioned nineteenth embodiment has been changed will be described, following Fig. 25. 
Fig. 25 is a cross-sectional diagram illustrating the automatic transmission 1 2 2 relating to the 
twenty- second embodiment. With the twenty- second embodiment to be described below, 
only the portions that differ from the automatic transmission 1 i9 according to the nineteenth 
embodiment will be described, and the portions other than these are the same and therefore 
the description thereof will be omitted. 

[0347] The automatic transmission 1 22 relating to the twenty-second embodiment 
has the hydraulic servo 40 of the third clutch C-3 between the axial direction of the planetary 
gear unit PU (specifically the counter gear 150) and the planetary gear DP, and more 
specifically, between the axial direction of the hydraulic servo 50 of the fourth clutch C-4 and 
the planetary gear DP as to the automatic transmission li 9 relating to the nineteenth 
embodiment. Further, the hydraulic servo 20 of the first clutch C-l is placed on the side 
opposite the planetary gear unit PU in the axial direction as to the planetary gear DP. 

[0348] Now, the vehicle automatic transmission 1 22 relating to the present 
twenty-second embodiment can have the vehicle automatic transmission l i2 relating to the 
above-described twelfth embodiment configured by the speed shifting mechanism 2 22 being 
flipped in the left and right direction (the axial direction) with virtually no change. 
<Twenty-third Embodiment 

[0349] Next, a twenty-third embodiment wherein a portion of the above-mentioned 
nineteenth embodiment has been changed will be described, following Fig. 26. Fig. 26 is a 
cross-sectional diagram illustrating the automatic transmission 1 23 relating to the twenty-third 
embodiment. With the twenty-third embodiment to be described below, only the portions that 
differ from the automatic transmission li 9 according to the nineteenth embodiment will be 
described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 
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[0350] The automatic transmission 1 23 relating to the twenty-third embodiment has 
the hydraulic servo 20 of the first clutch C-l on the side opposite of the planetary gear DP in 
the axial direction as to the planetary gear unit PU, as to the automatic transmission 1 !9 
relating to the nineteenth embodiment and more specifically, the hydraulic servo 20 of the 
first clutch C-l is placed between the axial direction of the planetary gear unit PU and the 
hydraulic servo 30 of the second clutch C-2. 

[0351] Now, the vehicle automatic transmission 1 2 3 relating to the present 
twenty-third embodiment can have the vehicle automatic transmission 1 !4 relating to the 
above-described fourteenth embodiment configured by the speed shifting mechanism 2 23 
being flipped in the left and right direction (the axial direction) with virtually no change. 
<Twenty- fourth Embodiment 

[0352] Next, a twenty-fourth embodiment wherein a portion of the above- 
mentioned nineteenth embodiment has been changed will be described, following Fig. 27. 
Fig. 27 is a cross-sectional diagram illustrating the automatic transmission 1 24 relating to the 
twenty-fourth embodiment. With the twenty-fourth embodiment to be described below, only 
the portions that differ from the automatic transmission l i9 according to the nineteenth 
embodiment will be described, and the portions other than these are the same and therefore 
the description thereof will be omitted. 

[0353] The automatic transmission 1 24 relating to the twenty-fourth embodiment has 
the hydraulic servo 20 of the first clutch C-l between the axial direction of the planetary gear 
unit PU and the planetary gear DP, and the hydraulic servo 20 of the first clutch C-l is placed 
between the planetary gear unit PU and the counter gear 150 as to the automatic 
transmission 1 !9 relating to the nineteenth embodiment. 

[0354] Now, the vehicle automatic transmission 1 24 relating to the present 
twenty- fourth embodiment can have the vehicle automatic transmission 1 15 relating to the 
above-described fifteenth embodiment configured by the speed shifting mechanism 2 24 being 
flipped in the left and right direction (the axial direction) with virtually no change. 
<Twenty-fifth Embodiment 

[0355] Next, a twenty-fifth embodiment wherein a portion of the above-mentioned 
nineteenth embodiment has been changed will be described, following Fig. 28. Fig. 28 is a 
cross-sectional diagram illustrating the automatic transmission 1 25 relating to the twenty-fifth 
embodiment. With the twenty-fifth embodiment to be described below, only the portions that 
differ from the automatic transmission 1 19 according to the nineteenth embodiment will be 
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described, and the portions other than these are the same and therefore the description thereof 
will be omitted. 

[0356] The automatic transmission 1 25 relating to the twenty-fifth embodiment has 
the hydraulic servo 20 of the first clutch C-l on the side opposite of the planetary gear DP in 
the axial direction as to the planetary gear unit PU, and specifically, the hydraulic servo 20 of 
the first clutch C-l is placed between the axial direction of the planetary gear unit PU and the 
hydraulic servo 30 of the second clutch C-2 as to the automatic transmission l X9 relating to 
the nineteenth embodiment. Further, the hydraulic servo 40 of the third clutch C-3 is placed 
between the axial direction of the planetary gear DP and the planetary gear unit PU 
(specifically the counter gear 150), and more specifically, the hydraulic servo 40 of the third 
clutch C-3 is place between the axial direction of the planetary gear DP and the hydraulic 
servo 50 of the fourth clutch C-4. 

[0357] Now, the vehicle automatic transmission 1 25 relating to the present 
twenty- fifth embodiment can have the vehicle automatic transmission li 7 relating to the 
above-described seventeenth embodiment configured by the speed shifting mechanism 2 2 5 
being flipped in the left and right direction (the axial direction) with virtually no change. 
<Twenty-sixth Embodiment 

[0358] Next, a twenty-sixth embodiment wherein a portion of the above-mentioned 
nineteenth embodiment has been changed will be described, following Fig. 29. Fig. 29 is a 
cross-sectional diagram illustrating the automatic transmission 1 2 6 relating to the twenty-sixth 
embodiment. With the twenty-sixth embodiment to be described below, only the portions 
that differ from the automatic transmission li 9 according to the nineteenth embodiment will 
be described, and the portions other than these are the same and therefore the description 
thereof will be omitted. 

[0359] The automatic transmission 1 26 relating to the twenty-sixth embodiment has 
the hydraulic servo 20 of the first clutch C-l between the axial direction of the planetary gear 
unit PU and the planetary gear DP, and is placed between the axial direction of the counter 
gear 150 and the planetary gear unit PU, as to the automatic transmission relating to the 
nineteenth embodiment li 9 . Further, the hydraulic servo 40 of the third clutch C-3 is placed 
between the axial direction of the planetary gear unit PU (specifically the counter gear 150) 
and the planetary gear DP, and more specifically, is placed between the axial direction of the 
hydraulic servo 50 of the fourth clutch C-4 and the planetary gear DP. 
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[0360] Now, the vehicle automatic transmission 1 2 6 relating to the present 
twenty-sixth embodiment can have the vehicle automatic transmission li 8 relating to the 
above-described eighteenth embodiment configured by the speed shifting mechanism 2 2 6 
being flipped in the left and right direction (the axial direction) with virtually no change. 

[0361] With the above-described first through twenty-sixth embodiments, the case 
is described wherein a so-called Ravigneaux-type planetary gear is used that has a long pinion 
P4 as the planetary gear unit PU and wherein the carrier CR2 meshes with the sun gear S2 
and the sun gear S3, but a planetary gear may be used that has a long pinion and the long 
pinion meshes with a common sun gear, and the first ring gear meshes with the long pinion, 
and the second ring gear meshes with the short pinion that meshes with the long pinion and 
thus has four rotation elements, and any type is acceptable so long as there are at least two 
rotation elements, and preferably four rotation elements. 

[0362] Also, with the first through eighth embodiments, an automobile automatic 
transmission 1 that has a torque converter 7 is described, and for example, one that comprises 
a starting clutch can be used. 

[0363] Further, with the first through twenty-sixth embodiments, an automobile 
automatic transmission 1 preferable for an FR type or an FF type vehicle, for example, is 
described as one example, but is not limited to this type, and the present invention can also be 
applied to a vehicle automatic transmission that can be used in an four-wheel-drive type, for 
example, and further, the present invention can also be applied to a vehicle automatic 
transmission that is used in a vehicle with a direct-coupling type motor, for example, that is to 
say, in a hybrid automobile. 

[0364] Further, with the first through eighth embodiments, a one-way clutch F-l is 
comprised, and one example is described wherein the automobile automatic transmission 1 
can achieve the forward first speed relatively smoothly, but one not comprising a one-way 
clutch F-l can also be used, and in this case, the forward first speed can be achieved by 
engaging the second brake B-2. 

[0365] Further, with the planetary gear DP which outputs the reduced speed rotation 
according to the first through twenty-sixth embodiments, a double pinion planetary gear has 
been described wherein the rotation of the sun gear SI is fixed and the rotation of the input 
shaft 12 is input to the carrier CR1 and the ring gear Rl rotates at a reduced speed, but for 
example a double pinion planetary gear can be used wherein the ring gear Rl can be fixed, 
and the rotation of the input shaft 12 input to the carrier CR1, and the reduced speed rotation 
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is output from the sun gear SI, but does not need to be limited to these, and any configuration 
of the planetary gear which is capable of outputting the reduced speed rotation is acceptable. 
Industrial Applicability 

[0366] The automatic transmission according to the present invention is useful 
mounted on a vehicle such as an automobile, a truck, or a bus, and particularly is suitable for 
being installed in a vehicle wherein compactness is particularly desired from the point of 
mounting on the vehicle and that requires improved power transmitting efficiency. 

[0367 1 According to an exemplary aspect of the invention, the members that link the 

various clutches and the various rotation elements of the planetary gear set can be prevented 
from clashing, while the outer circumferential side linking path that rotates due to the input 
rotation (in other words, the transmitting torque is smaller than at the inner circumferential 
side linking path, and does not accelerate rotation) can be placed on the outer circumferential 
side, and a large transmitting torque is input, and the inner circumferential side linking path, 
which has the capability of greatly accelerating rotation, can be placed on the inner 
circumferential side. Thus, the various linking members that link these clutches and the 
various rotation elements of the planetary gear set can be made relatively thin and a lighter- 
weight item can be designed, and weight reduction and improved controllability of the vehicle 
automatic transmission can be designed. 

[03 68 1 Further, since the outer circumferential side linking path that rotates bv the 

input rotation can be placed on the outer circumferential side, an input rotation count sensor 
that detects the number of input rotations can be easily affixed. 

[0369 1 According to another exemplary aspect of the invention, hydraulic oil is 

supplied from the oil line provided on the support wall on the hydraulic servo of the input 
transmitting clutch, and therefore, compared to the case wherein hydraulic oil is supplied 
from the i nput shaft via members such as the second linking member and the third linking 
member, for example, the number of sealing rings can be reduced. Thus, bv reducing the 
sliding resistance bv the sealing rings, efficiency improvements in the vehicle automatic 
transmission, reduced hydraulic oil leaking from the sealing rings, and preventing reduced 
controllability can be enabled. 

[0370 1 According to another exemplary aspect of the invention, the number of 

sealing rings can be reduced, while the members which link the various clutches and the 
various rotation elements of the planetary gear set can be prevented from clashing, while the 
outer circ umferential side linking path that rotates by the input rotation can be placed on the 
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outer circumferential side, and a large transmitting torque is input, and the inner 
circumferential side linking path that has the capability of greatly accelerating rotation can be 
placed on the inner circumferential side, and the various linking members that link these 
clutches and the various rotation elements of the planetary gear set can be made relatively thin 
and a lighter-weight item can be designed. Thus, by decreasing the sliding resistance by the 
sealing rings, efficiency improvements in the vehicle automatic transmission, reduced 
hydraulic oil leaking from the sealing rings, and preventing reduced controllability is enabled, 
and weight reduction and improved controllability of the vehicle automatic transmission can 
be designed. 

[0371 1 According to another exemplary aspect of the invention, the input rotation 

from the input transmitting clutch and the reduced speed rotation from one of the reduced 
speed transmitting clutches can share use of the member so as to make one of the two rotation 
elements of the planetary gear set to be capable of transmitting. Thus, the number of parts 
can be reduced, and weight reduction and reduced size of the vehicle automatic transmission 
can be designed. 

[0372 1 According to another exemplary aspect of the invention, the clutch drum of 

the hydraulic servo of the input transmitting clutch is open toward the reduced speed 
planetary gear side, and therefore the member that outputs the rotation of the input 
transmitting clutch and the member that constructs the outer circumferential side linking path 
can be prevented from clashing. 

f0373 1 According to another exemplary aspect of the invention, the input rotation 

from the fourth clutch and the reduced speed rotation from the third clutch can share use of 
the member so as to be capable of transmitting to the first rotation element. Thus, the number 
of parts can be reduced, and a light-weight and compact vehicle automatic transmission can 
be designed. 

f0374 1 According to another exemplary aspect of the invention, with the second 

linking m ember and the third linking member a large torque is input, and a greatly accelerated 
rotation can be placed on the inner circumferential side together, and inertia can be reduced. 
Thus, weight reduction and improved controllability of the vehicle automatic transmission 
can be designed. 

[03 75 1 According to another exemplary aspect of the invention, the input rotation 

from the fourth clutch and the reduced speed rotation from the third clutch can share use of 
the second linking member so as to be capable of transmitting to the first rotation element. 
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Thus, the number of parts can be reduced, and a light-weight and compact vehicle automatic 
transmission can be designed. 

f0376 1 According to another exemplary aspect of the invention, the first retaining 

means is linked to the second linking member via the hub member that passes between the 
axial direction of the fourth clutch and the planetary gear set, and therefore the rotation of the 
first rotation element of the planetary gear set can be made capable of being fixed, and the 
first linking member and the hub member can be prevented from clashing. 

f0377 1 According to another exemplary aspect of the invention, a member for 

linking the second linking member and the first retaining means becomes unnecessary, and 
reduction in the number of parts of the vehicle automatic transmission and reduction in 
weight thereof is enabled. Further, the input rotation from the fourth clutch and the reduced 
speed rotation from the third clutch can be used together so as to reduce the weight of the 
second linking member which is capable of transmitting to the first rotation element, and 
thus, controllability of the vehicle automatic transmission can be improved. 

[0378 1 According to another exemplary aspect of the invention, the hydraulic servo 

of the third clutch is placed between the axial direction of the reduced speed planetary gear 
and the hydraulic servo of the fourth clutch, and therefore the hydraulic servo of the third 
clutch and the hydraulic servo of the fourth clutch can be placed in close proximity to each 
other, and the member (particularly the member for the purpose of linking from the third 
clutch to the second linking member) which transmits a relatively large torque which links the 
fourth clutch and the third clutch can be made short. Thus, reduced weight and improved 
controllability of the vehicle automatic transmission can be designed. Further, the hydraulic 
oil is supplied to the hydraulic servo of the third clutch via an oil line provided on the support 
wall, and therefore the number of sealing rings can be reduced compared to the case of 
supplying the hydraulic oil via a member which relatively rotates from the oil line provided 
on the boss unit extended on the case or the input shaft, for example. Thus, improved 
efficiency and improved controllability of the vehicle automatic transmission can be 
designed. 

[0379 1 According to another exemplary aspect of the invention, the hydraulic servo 

of the first clutch is placed on the side opposite in the axial direction from the hydraulic servo 
of the third clutch as to the reduced speed planetary gear and on the boss unit which extends 
from the c ase, and the hydraulic oil is supplied to the hydraulic servo of the first clutch from 
the oil line provided within the boss unit, and therefore the length of the oil line to the 
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hydraulic oil chamber can be sh ortened and the oil pressure control response can be imp roved 
compare d to the case wherein the hydraulic oil is supplied via the input shaft. Particularly in 
the case of a clutch which engages when the first clutch switches from a neutral range to a 
driving range, the response as to t he switching to the driving state can be improved. Further. 
the first clutch is on the side opposite in the axial d irection from the third and fourth clutches 
as to the red uced spe ed p l a netar y g ea r , that is to sav. the number of clutches p l aced on the 
boss unit is reduced, and providing a large number of oil lines concentrated within the boss 
unit can be prevented, and the ar ea of the various oil lines within the boss unit can be 
sufficiently ensured, and therefor e line resistance of the hydraulic oil can be reduced. Thus. 
the response of the hydraulic oil which is supplied to the first clutch can be imp roved. 

[0380] — According to another exemplary aspect of the invention, the hydraulic servn 

of the second clutch is placed on th e side opposite in the axial direction from the reduced 
speed planetary gear as to the plan etary gear set, and thus can prevent providing a larg e 
number of oil lines concentrated within the boss unit or on the support wall. 

[0381J — According to another ex emplary asnect of the invention, the hydraulic servo 

of the second clutch is placed betwee n the axial direction of the planetary gear set and the 
reduced speed planetary gear, and the r efore in the case of applying to a vehicle which is an 
— tVP^ for example, the planetary gear set and th e output member of the vehicle automatic 
transmission can be closer together, a n d the member which links the fourth rotation element 
which transmits a large torque when at a relatively low speed and which has a high rotation at 
a relatively reverse speed and the o utput member can be shortened, and a weight reduction 
can be designed. Further, this planet a ry gear set can be closer to the supporting unit of the 
shaft wherein the planetary gear set is placed, and the gear position can be stabilized. 

l° 382 l — Acco rding to another exemplary aspect of the invention, the hydraulic servo 

of the second clutch is placed betwe e n the axial direction of the hydraulic servo of the third 
clutch and the speed reduction plan etary gear, and so can be placed between the axial 
direction of the planetary gear set and the speed re duction planetary gear. Therefore, the 
second clutch which has a relatively sm all volume can be placed on the inner circumferential 
side of the friction plate of the third cl utch, and so the shaft length of the automobile 
automatic transmission can be shortene d . Further, the member that inputs the input rotation 
into the speed reduction planetary ge a r and the clutch drum of the second clutch can be made 
in common and so the shaft length o f the automobile automatic transmission can he 
shortened. 
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[0383 1 According to another exemplary aspect of the invention, the hydraulic servo 

of the first clutch is placed between the axial direction of the reduced speed planetary gear 
and the hydraulic servo of the third clutch, and the first clutch is limited in the expansion of 
the diameter thereof to the outer circumferential side because the first linking member passes 
through the outer circumferential side of the first clutch, but the first clutch is placed on the 
input shaft, and therefore compared to placing the first clutch on the boss unit, the volume of 
the first clutch can be ensured by becoming large in the inner radial direction. Further, the 
hydraulic oil is supplied from the input shaft via the sealing rings, and therefore by the sealing 
rings hav ing a smaller diameter, folding resistance can be reduced, and the efficiency of the 
automatic transmission can be improved. 

10384 1 According to another exemplary aspect of the invention, the hydraulic servo 

of the second clutch is placed on the side opposite from the aforementioned speed reduction 
planetary gear in the axial direction as to the planetary gear set, and so a large number of oil 
lines being provided in a concentration within the boss unit or on the support wall can be 
prevented. 

[0385] According to another exemplary aspect of the invention, the hydraulic servo 

of the second clutch is placed between the axial direction of the hydraulic servo of the third 
clutch and the speed reduction planetary gear, and so in the case of using for an FR-type 
vehicle, for example, can be placed between the axial direction of the planetary gear set and 
the speed reduction planetary gear. Therefore, the second clutch which has a relatively small 
volume can be placed on the inner circumferential side of the friction plate of the third clutch, 
and so the shaft len gth of the automobile automatic transmission can be shortened. Further, 
the member that inputs the input rotation into the speed reduction planetary gear and the 
clutch drum of the second clutch can be made in common and so the shaft length of the 
automobile automatic transmission can be shortened. 

[0386] According to another exemplary aspect of the invention, the hydraulic servo 

of the sec ond clutch is placed between the axial direction of the hydraulic servo of the third 
clutch and the hydraulic servo of the first clutch, and so can be placed between the axial 
direction of the plan etary gear set and the speed reduction planetary gear. Therefore, the 
second clutch which has a relatively small volume can be placed on the inner circumferential 
side of the friction plate of the third clutch, and so the shaft length of the automobile 
automatic transmission can be shortened . 
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[0387 1 According to another exemplary aspect of the invention, the hydraulic servo 

of the third clutch is placed on the side opposite from the hydraulic servo of the fourth clutch 
in the axial direction as to the reduced speed planetary gear, and on the boss unit extended 
from the case, and the hydraulic oil is supplied to the hydraulic servo of the third clutch via 
the oil line provided within the boss unit, and so the hydraulic oil pressure supplied to the 
third clutch is capable of engaging, while the third clutch and the second linking member are 
capable of being linked. 

[0388 1 According to another exemplary aspect of the invention, the hydraulic servo 

of the first clutch is placed in between the axial direction of the speed reduction planetary 
gear and the hydraulic servo of the fourth clutch, the hydraulic oil is supplied to the hydraulic 
servo of the first clutch from the oil line provided within the input shaft, so as to be capable of 
engaging by the hydraulic oil pressure supplied to the first clutch, and compared to the case 
wherein the first clutch is placed on the side opposite of the planetary gear set in the axial 
direction as to the reduced speed planetary gear, placing the transmitting member that 
transmits the output rotation of the first clutch through the outer circumferential side of the 
reduced speed planetary gear becomes unnecessary, in other words the number of members 
passing through the outer circumferential side of the reduced speed planetary gear is reduced. 
Thus, the automobile automatic transmission can be designed to be made more compact in 
the radial direction. 

[0389 1 According to another exemplary aspect of the invention, the hydraulic servo 

of the second clutch is placed on the side opposite from the speed reduction planetary gear in 
the axial direction as to the planetary gear set, and so a large number of oil lines being 
provided in a concentration within the boss unit or on the support wall can be prevented. 

[0390 1 According to another exemplary aspect of the invention, the hydraulic servo 

of the second clutch is placed between the axial direction of the planetary gear set and the 
speed reduction planetary gear, and so in the case of using for an FR-type vehicle, for 
example, the planetary gear set and the output member of the automobile automatic 
transmission can be closer to one another, and a large torque can be transmitted at a relatively 
low speed, and the member that links the fourth rotation element that makes a high rotation at 
a relatively reverse speed and the output member can be shortened, and reduced weight can 
be designed. Further, this planetary gear set can be closer to the supporting unit of the shaft 
wherein the planetary gear set is placed, and the gear position can be stabilized. 
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f 0391 1 According to another exemplary aspect of the invention, the hydraulic servo 

of the second clutch is placed between the axial direction of the hydraulic servo of the first 
clutch and the hydraulic servo of the fourth clutch, and so can be placed between the axial 
direction of the planetary gear set and the speed reduction planetary gear. Therefore, the 
second clutch which has a relatively small volume can be placed on the inner circumferential 
side of the second linking member and the third linking member, and so the shaft length of 
the automobile automatic transmission can be made compact in the radial direction. 

[0392 1 According to another exemplary aspect of the invention, the hydraulic servo 

of the first clutch is placed between the axial direction of the reduced speed planetary gear 
and the hydraulic servo of the third clutch, and on the boss unit extended from the case, and 
the hydraulic oil is supplied to the hydraulic servo of the first clutch from the oil line provided 
within the boss unit, therefore, compared with the case wherein the hydraulic servo of the first 
clutch is placed on the input shaft, the length of the oil line can be made shorter and 
controllability can be improved. 

[0393] According to another exemplary aspect of the invention, the hydraulic servo 

of the se cond clutch is placed on the side opposite from the speed reduction planetary gear in 
the axial direction as to the planetary gear set, and so a large number of oil lines being 
provided in a concentration within the boss unit or on the support wall can be prevented. 

[0394] According to another exemplary aspect of the invention, the hydraulic servo 

of the sec ond clutch is placed between the axial direction of the planetary gear set and the 
speed reduction planetary gear, and so in the case of using for an FR-tvpe vehicle, for 
example, the planetary gear set and the output member of the automobile automatic 
transmission can be closer to one another, and a large torque can be transmitted at a relatively 
low speed, and the member that links the fourth rotation element that makes a high rotation at 
a relatively reverse speed and the output member can be shortened, and reduced weight can 
be designed. Further , this planetary gear set can be closer to the supporting unit of the shaft 
wherein the planetary gear set is placed, and the gear position can be stabilized. 

[0395] According to another exemplary aspect of the invention, the hydraulic servo 

of the second clutch is placed between the axial direction of the reduced speed planetary gear 
and the hydraulic servo of the fourth clutch, and so can be placed between the axial direction 
of the planetary gear set and the speed reduction planetary gear. Therefore, the second clutch 
which has a relativel y small volume can be placed on the inner circumferential side of the 
friction plate of the t hird clutch, and so the shaft length of the automobile automatic 
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transmis sion can be shortened. Further, the member that inputs the input rotation into the 
speed red uction planetary gear and the clutch drum of the second clutch can be made in 
common and so th e shaft length of the automobile automatic transmission can be shortened. 

f 0396 1 According to another exemplary aspect of the invention, a second linking 

member, wherein a large transmitting torque is input and can greatly accelerate rotation, can 
be placed on the inn er circumferential side. Thus, reduced weight or improved controllability 
of the vehicle automatic transmission can be designed. 

[0397] According to another exemplary aspect of the invention, the input rotation 

from the fourth clutch and the reduced speed rotation from the third clutch can share use of 
the second linking member so as to be capable of transmitting to the first rotation element. 
Thus, the number of parts can be reduced, and a light-weight and compact vehicle automatic 
transmission can be designed. 

[0398] According to another exemplary aspect of the invention, a member for 

linking the second linking memb er and the first retaining means becomes unnecessary, and 
the reduction in nu mber of parts of the vehicle automatic transmission and a reduction in 
weight thereof is enabled. Furth er, the input rotation from the fourth clutch and the reduced 
speed rotation from the third clutch can be used together so as to reduce the weight of the 
second linking memb er which is capable of transmitting to the first rotation element, and 
thus, controllability of the vehicle automatic transmission can be improved. 

[0399] According to another exemplary aspect of the invention, the hydraulic servo 

of the third clutch is placed between the axial direction of the reduced speed planetary gear 
and the hydraulic ser vo of the fourth clutch, and therefore the hydraulic servo of the third 
clutch and the hydraulic servo of the fourth clutch can be placed in close proximity to each 
other, and the member (particularly the member for the purpose of linking from the third 
clutch to the second li nking member) which transmits a relatively large torque which links the 
fourth clutch and th e third clutch can be made short. Thus, reduced weight and improved 
controllab ility of the vehicle automatic transmission can be desig ned. 

[0400] According to another exemplary aspect of the invention, the hydraulic oil is 

supplied to the hydrau lic servo of the third clutch via an oil line provided on the support wall. 
and therefore the nu mber of sealing rings can be reduced compared to the case of supp lying 
the hydraulic oil via a member which relatively rotates from the oil line provided on the boss 
unit extended on the case of the input shaft, for example. Thus, improved efficiency and 
improved controllabili ty of the vehicle automatic transmission can be designed. 



118 

[0401 1 According to another exemplary aspect of the invention, the hydraulic oil is 

supplied to the hydraulic servo of the third clutch from the oil line within the input shaft, and 
so compared to the case of supplying from upon the boss unit, the diameter of the sealing 
rings become smaller, and sliding resistance from the sealing rings can be reduced, and the 
controllability of the vehicle automatic transmission can be improved. 

[0402 1 According to another exemplary aspect of the invention, the first clutch can 

be placed on the side opposite of the reduced speed planetary gear in the axial direction as to 
the planetary gear set, and therefore the oil line to the first clutch and the oil line to the third 
clutch can be separated, and oil lines can be prevented from becoming concentrated. 

[0403 1 According to another exemplary aspect of the invention, the hydraulic oil is 

supplied to the hydraulic servo of the first clutch, via the oil line provided on the boss unit, 
and therefore compared to the case, for example, of being supplied from the boss unit via an 
oil line provided on the input shaft, in other words compared to the case that the hydraulic oil 
is supplied via a member which relatively rotates, the number of sealing rings can be reduced. 
Thus, improved efficiency and improved controllability of the vehicle automatic transmission 
can be designed. 

[0404 1 According to another exemplary aspect of the invention, the hydraulic oil is 

supplied to the hydraulic servo of the first clutch from the oil line within the input shaft, and 
so compared to the case of supplying from upon the boss unit, the diameter of the sealing 
rings become smaller, and sliding resistance from the sealing rings can be reduced, and the 
controllability of the vehicle automatic transmission can be improved. 

[0405 1 According to another exemplary aspect of the invention, the second clutch, 

wherein a relatively smaller transmitting torque volume is sufficient, can be placed on the 
inner circumferential side of the third clutch which requires a relatively large transmitting 
torque volume, and the axial length of the vehicle automatic transmission can be shortened. 

[0406 1 According to another exemplary aspect of the invention, the hydraulic servo 

of the second clutch is placed on the side opposite in the axial direction from the reduced 
speed planetary gear as to the aforementioned planetary gear set, and therefore multiple oil 
lines can be prevented from being provided concentrated within the boss unit or on the 
support wall. 

[0407 1 According to another exemplary aspect of the invention, the hydraulic servo 

of the second clutch is placed on the side opposite in the axial direction from the reduced 
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speed planetary gear as to the aforementioned planetary gear set, and so multiple oil lines can 
be prevented from being provided concentrated within the boss unit or on the support wall. 

[0408 1 According to another exemplary aspect of the invention, the hydraulic servo 

of the third clutch is placed on the side opposite in the axial direction from the hydraulic 
servo of the fourth clutch as to the reduced speed planetary gear, and on the boss unit which 
extends from the case, and the hydraulic oil is supplied to the hydraulic servo of the third 
clutch via the oil line provided within the boss unit, and so the hydraulic oil pressure is 
supplied to the third clutch so as to be capable of engaging, while linking the third clutch as 
the second linking member. 

[0409 1 According to another exemplary aspect of the invention, the hydraulic servo 

of the fir st clutch is placed on the side opposite in the axial direction from the aforementioned 
reduced speed plan etary gear as to the aforementioned planetary gear set, and so multiple oil 
lines can be prevented from being provided concentrated within the boss unit or on the 
support wall. 

[041 0] According to another exemplary aspect of the invention, compared to the 

case of supplying the hydraulic oil to the hydraulic servo of the first clutch from the oil line 
within th e input shaft, the oil line can be shortened, and the controllability of the vehicle 
automatic transmission can be improved. 

[041 1] According to another exemplary aspect of the invention, the hydraulic oil is 

supplied t o the hydraulic servo of the first clutch via an oil line provided on the input shaft, 
and so compared to the case of supplying from the boss unit, the diameter of the sealing rings 
become smaller, and sliding resistance by the sealing rings can be reduced, and the 
controllability of the vehicle automatic transmission can be improved. 

[0412] According to another exemplary aspect of the invention, the second clutch. 

wherein a relatively smaller transmitting torque volume is sufficient, can be placed on the 
inner circumferentia l side of the third clutch which requires a relatively large transmittin g 
torque volume, and th e axial length of the vehicle automatic transmission can be shortened. 

[0413] According to another exemplary aspect of the invention, the hydraulic servo 

of the second clutch i s placed on the side opposite in the axial direction from the reduced 
speed planetary gear as to the planetary gear set, and so multiple oil lines can be prevented 
from being provided concentrated within the boss unit or on the support wall. 
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[04 1 4 1 According to another exemplary aspect of the invention, the aforementioned 

reduced speed planetary gear (DP) and the aforementioned planetary gear set (PU) are arrayed 
on the same axis in the axial direction, and therefore can be easily loaded onto an FR vehicle. 

[0415 1 According to another exemplary aspect of the invention, the vehicle 

automatic transmission can be suitable for use in an FR type vehicle. 

[04 1 6 1 According to another exemplary aspect of the invention, the vehicle 

automatic transmission can be suitable for use in an FF type vehicle. 

[04 1 7 1 According to another exemplary aspect of the invention, the counter gear and 

the hydraulic servo of the fourth clutch can be supported both using the support wall. 
Therefore, the number of parts can be reduced, and a vehicle automatic transmission which is 
light-weight and compact can be designed. 

[0418 1 According to another exemplary aspect of the invention, the reduced speed 

rotation wherein the speed of the input rotation of the input shaft is reduced can be output 
from the first ring gear. 

[0419 1 According to another exemplary aspect of the invention, the planetary gear 

set can be constructed as a so-called Ravigneaux-type planetary gear, and while high speed 
rotation of the various rotation elements can be prevented, a favorable gear ratio can be 
obtained. 



